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Just When Did He Cross the Tape? 


Eliminating the personal equation in the judges’ stand 


wich Observatory, England, two 

centuries ago, had an assistant. 
He would watch a star approach the 
“spider-web” line in the field of view, 
and as it crossed the line he recorded 
the time. But investigation showed 
that he was persistently one second 
out in his announcement of transits. 
Flamsteed discharged him. 

Such delicate observations as trans- 
its can be reliable only when the 
“personal equation” is allowed for in 
the deduction of results. Nowadays 
these observations are taken, and the 
“mean” taken to eliminate the “‘per- 
sonal equation.” Every one has a 
“personal equation,’ which, in plain 
words, means his margin of error in 
judging quickly presented facts. . 

What happens when a ray of light 
falls upon the retina, or when a sound 
falls upon the organs of the ear? 
The stimulus of the sight or sound is 
immediately conveyed tc 
the brain through the 
nerve-fibers, and the rate 
of this motion is from 390 
to 780 feet a _ second. 

When these impressions 
are sent to the brain, 
their effect is transferred 
into action in the case of 
the man who must an- 
nounce the happening of 
anevent. Here again the 
nerve force must travel a 
certain space in a certain 
time. This is the “per- 
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As the runner crosses the 
line, he snaps a thread and 
closes an electrical circuit. 
The exact moment is re- 
corded upon aclock-driven 
drum. The device tests 
the accuracy of the judge, 
who registers his decision 
the instant he observes 
the runner cross the line 


By Latimer J. Wilson 


sonal equation” as far as the eye is 
concerned. From sense-organ to brain, 
from brain to the motor, is the flow of 
the neurian energy. 

That the time required for these 
reactions differs in different persons, 
there can be no doubt. Take a 
watch and call out the instant the 
second-hand reaches a certain point of 
the dial. Let others try this with 
you, and no two will call out the 
time at precisely the same instant. 
There will be always some slight 
variation. But quick judgment ac- 
curately given is of utmost importance 
in the selection of judges who must 
decide the winners in a race. To 
select a judge, compare him with a 















mechanical device that registers the 
exact moment a runner in a race 
crosses the line. 

Not only must the judge decide 
when the runner crosses the line, but 
he must act, either by noting the 
time in calling out the fact, the very 
moment he decides that the runner 
has crossed the line. Here then is a 
quality of judgment that can be 
tested by comparing the performance 
of the individual with the work of 
the machine. The experienced judge 
who compares the man with the 
machine sits where he can watch the 
recording device of the instrument. 
He notes the time. The man to be 
tested stands where he has a good 
view of the line across which the 
winner must dash. As the runner 
crosses it—the exact instant the de- 
cision is made that he has crossed it 
the future candidate announces or regis- 
tersthe fact. The man.at the machine 
notes the difference 
in time between the 
recorded fact and 
the announced fact. 
This difference is the 
candidate’s personal 
equation. 





































Shall [ Invest 
in Oil? 


Yes—if you follow 
such precautions as 
are here outlined 


By Guy Elliott Mitchell 


of the United States 
Geological Survey 


HE man or woman who has not 
had the following statement 
thrust upon him in the past two 
or three years must indeed be a hermit: 


Last Chance—Six Cents a Share 


A producing oil-well is ten times as valu- 
able as a gold-mine. It makes dollars ten 
times as fast. Oil investments are the 
greatest money-makers of any class of in- 
vestments. 

The Get-a-Million-in-a-Week Oil and 
Refining Company, in addition to its other 
enormous producing properties, has just 
acquired a 1200-acre lease in the richest 
portion of the Greatestever Oil Field and 
will immediately begin drilling in this 
proved territory. 

For a few days a limited portion of the 
Company’s reserve stock will be offered at 
SIX CENTS A SHARE. 

We want you to have at least a small 
block of this choice stock at the present 
low price. Telegraph your order and we 
will reserve the stock. 


Full-page oil ‘‘ads’’ in the news- 
papers, and oil circulars distributed by 
the billion, have added materially to 
the present shortage of paper in the 
United States. 

If you are thinking of investing in 
an advertised oil-stock company, don’t 
do it. The chances are all against you. 
Real oil-drilling investments are not 
offered to the public through the sale 
of stock at a few cents a share. The 
determining of probable oil territory 
is now a geologic science, and there is 
always plenty of money available to 
engage in legitimate drilling without 
advertising stock for sale at far below 
par. If, however, you are determined 
to buy oil stock, you may follow a 
course of procedure that will inform 
you whether the company to which 


you intrust your savings is a sub- 
stantial one. 

Forget at once the intimation, con- 
veyed in virtually every oil-stock 
circular, that you must get in your 
subscription immediately, before the 
price of the stock goes up. Then sit 
down and write the company for an 
exact description of the land it has 
acquired and precisely where it pro- 
poses to drill. 


What to Ask 


Be sure to ask for this description 
by section, township, ~ range, and 
county, and be as insistent about it as 
you would in demanding the descrip- 
tion of a lot on which you are going 
to build a house. Ask also for a copy 
of the report by the company’s 
geologist on this particular tract. 

If it isa legitimate company, it 
will probably have employed a 
geologist, for the simple reason 
that a geologist at a salary of 
even one hundred dollars a day 
can advise the company at a com- 
paratively small cost where or 
where not to put down a well 
that is going to cost anywhere 
from $10,000 to $75,000 to drill. 
Ask the company further for a 
detailed statement of the profes- 
sional training and the present profes- 
sional connections of this geologist. 
If the company is on the square, it 
will answer these questions fully. 

Having secured this information, 
your second step will be to refer the 
matter to the United States Geological 
Survey at Washington, D. C. This 
bureau has investigated and _ geologi- 
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cally surveyed virtually every oil-field 
in the United States. It can generally 
answer your inquiry as to the char- 
acter of the land of which you send it 
a description, and as to whether your 
company is a producer. 


The data you will thus gain 


will enable you to decide calmly 
provided you_ stop 
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Showing strata of land underlying oil country. An oil-well may be a gambler’s 


chance one day and a million-dollar property the next 


company’s advertisements—whether 
you think the investment a good 
one. 

It is well to emphasize the fact that 
few if any of the real oil companies are 
without the services of expert geolo- 
gists, and that no such company will 
buy or lease oil territory without a full 
geological report on the land involved. 
The day of drilling by big companies 
on the advice of rough-and-ready and 
“experienced” oil-drillers and on 
“hunches,” is long past. You prob- 
ably cannot afford to hire a geologist, 
but you can get good geological advice 
from the government without cost. In 
this manner you can _ determine 


925 square miles; another county in 
the very midst of one of Oklahoma’s 
big oil-fields has 2277 square miles. 
But oil-lease areas are always stated 
in acres, and 2277 square miles equals 
1,457,000 acres. Your own chances 
might be worth while if you owned 
the proposed well, or a half or a 
quarter or an actual hundredth inter- 
est in it. But you are urged to buy 
1000 shares of stock at a few cents 
a share in a million-dollar company. 


That Mythical Million Dollars 


Let us see what a million-dollar 
company really is. 


chased, and a lease of any character 
whatever may easily cost $10,000. 
This leaves $30,000. Now, even 
honest promoters have some expenses 
and must live during the period of 
promotion and drilling, so that at the 
very least another $10,000 must be 


deducted. Thus we have an actual 
working ¢apital, with all the stock 
sold, of $20,000 for this “strong 


$1,000,000 company,’’ and you have an 
infinitesimal 112,500 interest. Now, 
remember also that the average cost of 
drilling one well will eat up this $20,000 
and in most cases require another 
$10,000, or $20,000, or $30,000 
Therefore it is a great deal easier for 





whether you are dealing with a concern 
It may be 
added that while every such concern par 
will tell you in general terms that it 
courts the fullest inquiry and investi- a 
gation, you probably will get little real 
because they 
business not to produce oil, but to sell 


organized to sell stock. 


information, 


stock. must get 50 per cent. This leaves 
The oil industry affords the dis- $40,000. Then the promoters must be 
honest promoter the greatest of all paid for the leases they have pur- 
opportunities for playing 
his game. 
A good oil strike far 


transcends the most lurid 
gold discovery. There are 
215,000 producing oil-wells 
in the United States, 
and very many of them 
came in as big gushers. 
On one day such a well 
was merely a gambler’s 
chance; overnight it may 
become a one-million-dollar 
property, producing with- 
out labor on the part of 
the owner one thousand or 
five thousand, perhaps ten 
thousand, dollars a day. 


Oil-Promoting Psychology 


One of these big gushers, 
stating the number of bar- 
rels produced a day, is 
mentioned in your adver- 
tisement as having come in 

1 the same county where 
ths new company has a 500- 


acre lease. You uncon- 
sciously imbibe the im- 
pression that you surely 
must have a fifty-fifty 


chance of a gusher too. But 
a county is a large unit and 
counties are not entirely 
underlain by oil. One Texas 
oil county, for instance, has 


It is advertised to be organized 
with $1,000,000 capital, $1 a share 
value. But you and _ every- 
body else buy stock at, say, 8 cents _ let 
share. Even if all the stock is 
sold, the cash result is only $80,000 
instead of $1,000,000; but out of this 
the oil-stock salesmen and_ brokers 


are in 
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Wealth 
Final Opportunity at 10c! 


Typical of the advertisements of promoters are these 
circulars. It will take all your strength of mind not 
to rush in and buy before making the simple investi- 
gation that the writer of this article suggests 
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the promoters to spend about 
or less on a poor or worthless lease and 
on a derrick to make a showing, and 
it go at that, 
yours and other investors’ 
their own 
this stake thay can go blithely along 
and promote another company. 

It is the business of stock-promotion 
advertisers to build successes on paper 
and to explain away 


$5000 


saving $15,000 of 
money for 


paramount needs. With 


suggested pos- 
sibilities of failure. 

To read many of the 
oil-stock advertisements is 
to feel money trickling 
through your fingers. Of 
course we all know that 
there is no greater gamble 
on earth than oil, and that 
the failures far exceed the 
successes. But in reading 
through the advertising of 
a new oil-stock promotion, 
one experiences a creeping 
sensation that this particu- 
lar company is destined to 
be a winner. 

The writer once spent a 
few hours among the Fraud 
Order oil files of the Post- 
Office department. The 
proved lies told by these 
companies, the representa- 
tions they made without 
any basis of facts, and the 
amounts of money they 
secured from the public as 
set forth in the records are 
enough to make devils 
weep. 


A Man with a Past 


A New York promoter, 
who is now under indict- 
ment, has promoted thir- 
teen oil companies and 
flicked Heaven knows how 



























All thirteen com- 


many “‘investors.”’ 
panies are rankly fraudulent. The last 
one was organized with 3,000,000 
shares of stock without a single solitary 


asset. The joke was that the whole 
burden of the advertising in No. 13 
was to convince the public that the 
company was very conservative. The 
promoter frowned down the methods 
of the get-rich-quick chance concerns, 
and told his customers that in this 
substantial company only 20 or 24 per 
cent profit a year was possible. It was 
an investment, in no sense a specula- 
tive venture. Incidentally he created 
a market for the stock by himself buy- 
ing 1,000,000 shares at prices advanc- 
ing from 30 to 70 cents a share—par 
value $1. 

Another American-Mexican oil com- 
pany with a capital of $20,000,000 
advertised property in Mexico valued 
at $134,000,000. This concern was 
going to become in effect the Standard 
Oil Company of Mexico; it had one 
contract for the delivery of 100,000,- 
000 barrels of oil over a period of 
several years, and another contract 
with a foreign government calling for 
the delivery of 100,000 barrels a 
month. Thousands of dollars’ worth 
of stock was sold, mostly to poor peo- 
ple, but the Post-Office department 
found no assets and that all the money 
from stock sales had gone into the 
promoter’s pockets. 


Some Rich Oil Companies—on Paper 


Another company—a ‘‘Guaranty 
Investment Company”? wherein the 
verdict was “‘guilty’’—advertised itself 
as being as good as any bank. It 
owned five subsidiary oil companies 
and a 2000-barrel-a-day refinery—on 
paper. It actually acquired one very 


shallow well with a capacity of less 
than one barrel of oil a day. Other 
than this it had no resources; but it 
issued thousands of photographic cir- 
culars, declared dividends, advanced 
its stock from $1 to $9 a share, and 
managed to clear up $96,000 from the 
sale of stock. 

The Associated Advertising Clubs 
of the World, with headquarters in 
Indianapolis, makes the statement: 
“At least 95 per cent of the oil-stock 
advertising offered to newspapers to- 
day is unworthy, and publishers who 
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This barren spot in northern Okla- 
homa is surrounded by productive oil- 
fields. The promoter will try to sell 
stock in a company to develop this 
barren spot, arguing that oil must be 
found because of its very location 


want to be honest to their subscribers 
are refusing to give it space.” 
Probably the greatest rush of oil- 
stock selling is over. Billions of dollars 
have been milked from the small in- 
vestor caught in the net of flamboyant 
and extravagant advertising; but in 
the past year or so the public has be- 
come more discriminating. The oil- 
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stock promoters and advertisers have 
been quick to change their tone. Your 
present-day promoter usually invokes 
the science of geology and even quote; 
the words of a State Geological Surv: 
or of the Federal Geological Survey, 
although such quotations have but 
remote bearing upon the particular o}! 
stock sought to be unloaded. Some of 
the shadiest oil literature quotes 
Director George Otis Smith, of the 
United States Geological Survey, in 
large type, and a hasty perusal of the 
statement leaves the reader under the 
impression that the company has the 
unqualified endorsement of the Geo- 
logical Survey. 


Beware of that Oily Candor! 


An alluring form of advertising is a 
perfectly frank statement that the 
purchase of the oil stock in question is 
aspeculation. If you can not afford to 
take a chance and lose $10 or $25, do 
not go into this scheme, because oil 
investments are uncertain. Admit- 
tedly it is stated, it is a long shot; 
however, the backers of the company 
have such a firm belief in it, based on 
the best geological information obtain- 
able, that they have put their own 
money into the venture. Don’t go 
into it if you can’t afford to lose the 
$10, but if it wins, the returns will be 
fabulous. And at this critical, psy- 
chological juncture the advertisement 
tells of two or three strikes in “‘similar’”’ 
fields where land worth originally a 
few dollars an acre became worth a 
million dollars overnight, so that in- 
stead of feeling that you cannot afford 
to lose your $10, you become anxious 
to know whether the company would 
take as much as $200 of your money. 

One company, operating or rather 
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A picture of this sort in an oil-stock circular may indicate great activity and it may indicate nothing at 
all. A million-dollar company sounds big, but what would be your profit at eight cents a share? 
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selling stock, in the very shadow of the 
nation’s Capitol, actually advertised 
that it would refuse to take more than 
$200 of any person’s money, because, 
this psychological advertiser stated, 
that was as much as any ordinary per- 
son could afford to lose on a gamble. 
And yet, after you finished absorbing 
the allure of this half-page advertise- 
ment, you felt that if you had the 
money you would know how to cir- 
cumvent the high-minded officials of 
this company and buy another $2000 
worth of stock in your wife’s name, 
and still another $2000 worth in your 
stenographer’s name, and then have it 
transferred to you. 

liow the stock promoters laugh 
when they see the public biting at any 
of these new baits! 

The best conception that we may 
get of the value of oil stock advertised 
through the newspapers or by circular 
is from the fact that not a single share 
of such stock is ever bought by an oil 
geologist, either those in the United 
States Geological Survey, the state 
geological surveys, or those in private 
practice. 


Never, Never Go Near an Oil-Field 


There is just one other thing to 
emphasize. If you have been able to 
withstand the oil-stock circulars and 
newspaper advertisements, never let 
the personal oil-stock salesmen get 
near you. All he wants is a chance. 
Do not say that you are keen and 
shrewd and hard-headed and know 
what you are doing. He will get your 
money, I say. If you have a thousand 


dollars to invest, so that you decide it 
is worth while to make a trip to the oil 
property and examine it yourself, then 
you are, beyond the peradventure of a 


doubt, lost, lost, lost. You will become 
inoculated with the fever of the oil 
country and before your man lets you 
go—penniless—you will have become 
convinced that his company has the 
finest prospects and certainties of any 
of them. 

There are a dozen tricks worked on 
the ground to one away from it. 1| will 
mention just one that is a winner. 
Almost every oil-field has barren spots 
—why, even geologists cannot say 
with certainty. You will be shown a 
160-acre tract right in the very heart 
of the field, with oil-wells spouting or 
pumping on all sides. Even a tyro can 
see at a glance that the oil must be 
under the 160 acres which your com- 
pany has acquired by the most 
peculiarly wonderful good fortune, 
and after you have handed over all 
your cash, you turn in your diamond 
pin and your wife’s ring, if you can get 
hold of it. Some of these barren spots, 
where nothing but dusters—dry holes 
—result, are more productive of dollars 
than the best part of the oil-field. 

You hear oil promoters also talk a 
great deal about domes. The oil is 
found under a dome or anticline of 
rock or tight clay. The shell of the 
dome is what keeps the oil from rising 
through the earth and dissipating. It 
has collected there during hundreds of 
centuries and is under high pressure, 
so that when the drill pierces the dome 
the oil rushes up to the surface. But 
the oil may be only in the very top of 


Landing on the Wheel within 


HY should large wheels in- 
stead of small ones be used 
on an airplane’s landing-gear 
when rough ground is en- 
countered? The action of small 
and large wheels is illustrated 
when a roller skate is compared 
with a bicycle. See what hap- 
pens when each runs over a rough 
surface. The tiny wheels of the 
roller skate are all right on a 
smooth pavement, and so are the 
small wheels of an airplane. They 
make less speed than large wheels 
and come to a stop in less space. 
But try to skate over the soft 
damp ground, and the little 
wheels will sink up to their hubs 
before they get a chance to roll. 
The bicycle goes with ease over 
ground which would stop the 
roller skate. The airplane wheels 
must combine the ability of the 
bieyele to travel over rough 
or wet ground, with the ability 
o! the roller skate to stop within 
a reasonable space when landing 
on very smooth ground. 
A recent invention meets these 












When the airplane lands on smooth ground, 
small wheels operate. When on rough ground, 
the small wheels rotate around the large one 
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the dome, and while your company’s 
land is located along the dome all right, 
it may be half a mile away from the 
oil. So that, unless the investor goes 
in company with a reputable geologist 
or operator, he had better keep away 
from an oil-field. Furthermore, what 
will be shown to you on the surface of 
the ground as an ideal dome may be 
no indication of the oil structure be- 
neath the ground. Some apparent 
domes are not oil domes at all, and 
conversely some of the heaviest pro- 
ducing oil-fields are depressions or 
perfectly flat. The domes are con- 
cealed except to the geologist, who 
traces out their structures from miles 
away. 


Follow These Precautions 


If you are thinking of putting your 
money into oil, write the company or 
broker (1) for the exact description of 
the land; (2) for the exact description 
of the point selected for drilling; (3) 
for a copy of the report of geologist 
who examined its oil possibilities; (4) 
for the name and the credentials of 
that geologist. 

Write to the director of the United 
States Geological Survey, Washington, 
D. C., inclosing the answers to these 
questions and asking advice. 

Write a similar letter to the Director 
of the State Geological Survey of the 
statein whichthe company is operating. 

This will be a better procedure than 
handing over your cash, and, as so 
many do, later writing to the Geologi- 
cal Survey for this same information 
when it is too late to be of any use. 


Wheels 


requirements. The idea of a 
large wheel is carried out in a 
series of small wheels, in one or 
more vertical planes, mounted 
on a rotating frame so that they 
form the periphery of 
what would otherwise be 
a wheel of several times 
their diameter. 

The airplane, coming 
to the ground in a rough 


field, strikes the soil 
with one of the small 
wheels, which would 


stick and sink to its hub 
if the small wheels were 
not arranged around the rim of 
the large wheel, and the airplane, 
stopping suddenly, would ‘‘nose 
over.” Instead, the force of im- 
pact brings into position in suc- 
cession the small wheels, retard- 
ing the forward motion of the 
craft and helping to bring it to a 
quick but smooth stop. When 
the airplane lands on smooth 
ground, it will not run too fast or 
too far, as it would if only large 
wheels were used. 
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As the Bird Sees Us 


The photographer takes some top views 
























The bell-shaped instru- 
ment at the end of the 
projecting arm looks like : 
an alarm of some sort. si ee 
But it is a simple, old- 
fashioned coffee-grinder, 
and the bell-shaped in- 
strument is a knob 





This strange shape is a 
team of horses as they 
look from overhead. You 
may get this same effect 
by looking from a sky- 
scraper window 











Never in all the four years 
of war did we see this view 
of a German soldier. But 
it is undoubtedly very 
familiar to the aviators 
who flew over the Ger- 
man trenches : 


Is this another view of 
the German soldier, wear- 
ing a gas-mask? Men in 
uniform look much alike 
from above. However, 
this happens to be a fire- 
man wearing his oxygen 
helmet 
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Here is the man who stands on street corners selling 
collar-buttons, stickpins, and cigarettes. His suitcase 
appears to be resting on the ground; in reality it is 
on a high metal stand 
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What is this veiled mystery? A photographer pre- Perhaps ’tis well that the bicycle rider was un- 
paring to take a picture. The cobblestones on aware of the fact that his top view was being 
which he stands are remarkably distinct, but you photographed. He might have looked up, lost his 
can’t see much of him balance, and spoiled the whole thing 
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Taking Out the Wrinkles 
Without a Scar 





EMOVING wrinkles is a com- 
paratively new development 
of painless surgery. A wrinkle is 
too much skin brought about on 
parts of the face by the expansion 
of the skin. This is caused by 
thinking, worrying, or even by 
laughing. Persons who do not 
think, worry, or laugh have tight 
skins and masklike expressions. 
When these folds of skin over 
the subcutaneous tissue grow 
bulky and disagreeable, the wearer 
of the wrinkles looks into the 
mirror and thinks ‘‘How terrible! 
I’m growing old and wrinkled!’’ 
But here Dr. L. R.Stoddard, a New 
York surgeon, comes as_ the 
‘‘beauty doctor’’ to smooth away 








Removing stitches 
with a_ safety razor. 
This is done about 
forty-eight hours after 
the operation. Note 
the absence of any 
scar below the eyes, 




















whence the. stitches 
have been’ removed 



















the impressions of time. 
































This shows two pieces 
of skin, greatly mag- 
nified, containing the 
wrinkles that have 
been removed from 
the face of a patient. 
Note their symmetri- 
cal form 


The skin is drawn to- 
gether tightly, smooth- 
ing out any other near- 
by wrinkles. Stitches 
are then taken across 
the cut edges of the 
skin. The length across 
from needle-hole to 
needle - hole is not 
greater than one thir- 
ty-second of an inch 


Before starting. a two- 
per-cent solution of co- 
caine is injected under 
the skin to lift it, asa 
blister lifts the skin, 
from the subcutaneous 
tissue. With the skin 
thus puckered up, the 
incision is made and 
the wrinkle is carefully 
cut out 


Here can be seen the stitches unremoved below the eye, while those above 
the eyelid have been removed and all trace of a scar eliminated. Im- 
mediately after stitching, aristol powder is applied as a dressing. Care 
is taken not to cut any of the larger branches of blocd-vessels, so that no 
discoloration will result 
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For Thirteen Hours We Clung to the Balloon Rigging 


How the pilots of a navy balloon cut away the basket to lessen the 
weight, and how one of them slept in the air, clinging to the cordage 


HE National Balloon race of 
1920 began at Birmingham, 
Alabama, on September 25. 
With winds usually to be expected, 
the city was sufficiently inland; and 
the by-product gas furnished by a 
local steel company was good, having 
a lift, as balloonists express it, of 
about forty-five or forty-eight pounds 
to a thousand cubic feet, correspond- 
ing to a minimum of thirty-six hun- 
dred pounds, and a maximum of about 
two tons for standard eighty-thousand- 
cubic-foot-capacity racing balloons. 

The object of the race was to qualify 
two crews who would, with Ralph 
Upson, the holder of the international 
championship, compose a defending 
team of three balloons against the 
challenge of France, Belgium, and 
Italy, in the international contest to 
be run on October 23, also from 
Birmingham. In these races, the 
balloon making the farthest straight 
line, or rather great circle, distance 
from the starting-point is the winner. 
The circuitous course of the actual 
balloon track, due to variation in 
wind direction, is not credited. 

In the national race were eleven 
starters. Besides Upson’s, there were 
four balloons piloted by army men, 
one by navy men, and five by civilians. 

The greatest distance was made by 
an old professional balloon-racer of 
international experience, H. E. Honey- 
well, about six hundred and eighty 
miles. He landed near Thamesville, 
Ontario, after passing over Toledo 
and the western tip of Lake Erie. 


The Fate of an Army Balloon 


An army balloon, piloted by Lieu- 
tenant Thompson, came down also in 
Ontario, nine miles from Honeywell's 
landing, and only 1.3 miles less in 
distance from Birmingham. Part of 
the equipment of this balloon dipped 
in the lake while crossing, and a 
watery finish was barely averted. 

This is probably the only race in 
which Mr. Ralph Upson has been a 
contestant, that he did not win. 
Rather than take a chance at crossing 
Lake Erie, he landed near Amherst, 
Ohio, about six miles west of Elyria. 
Therefore he was third, his landing- 
point being six hundred and twenty 
miles from Birmingham. 

About five miles less in distance 
from Birmingham, but some fifty-five 
miles to the westward, near the lake 
shore, landed the Navy, piloted by 
Lieutenant Sloman and the author. 

One contestant landed in Ohio, 


By Lieutenant Raffe Emerson 
U. S. Navy Reserve Flying Corps 


near the Indiana line; another in 
southern Indiana, and all the rest in 
Kentucky, some three hundred miles 
from Birmingham. The first three 
composed the American team in the 
international event of 1920. 

Balloon races start just before 
sunset. More than a hundred pounds 
of ballast is used to weigh into the 
night, as it is called; that is, to over- 
come the loss of lift due to the altitude 
to which the balloon is taken, to the 
lower temperature of the upper air, 
and to the oncoming shades of night. 
Except in storm, all is now serene 
until morning. With sunrise, and 
usually a partly clouded sky, troubles 
begin. Unless unchecked, the balloon 
may rise to a great height, with con- 
sequent rapid descent and enormous 
sacrifice of ballast. One balloon was 
thus put out of the national race. 

If the morning is bad, the afternoon 
is usually worse, and the coming on of 
the second evening finds the ballast 
and the pilots’ endurance badly spent. 
It is a question whether there remains 
enough ballast to weigh into the 
second night. 


Running into a Storm Center 


The end of the first twenty-four 
hours of the 1920 national race found 
five of the eleven starters still in the 


air. Our navy balloon had just 
crossed the Ohio river, and was 
trailing. The trail-rope was caught 


around a tree. There were some 
four hundred pounds of ballast and 
other disposable items aboard. The 
wind was about eighteen miles. 

We could get through the night— 
that was clear; but that we would 
find ourselves at daybreak approach- 
ing the Great Lakes with practically 
no ballast reserve was equally clear. 
We were running into a storm center, 
with increasing velocity of the surface 
wind. In the morning we might not 
be able to dispense with the basket to 
advantage, and the maneuver might 
be out of the question in the higher 
wind. So we decided to get rid of 
this heavy basket while we could. 

The basket touched the ground; 
the time was noted; the basket was 
detached; the remaining ballast and 
equipment were secured to the rigging, 
to which we pilots betook ourselves as 
soon as the trail-rope was disengaged 
from the tree. 

The balloon rose thirteen and one 
half minutes after the basket touched 
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the ground, reaching sixty-nine hun- 
dred feet above sea-level. By carefu! 
maneuvering it was brought down ‘o 
about fifteen hundred feet; and there, 
with little difficulty, it was maintained 
throughout the night. 


Thirteen Hours in the Rigging 


For lack.of a basket, we pilots had 
to cling to the cordage and a wooden 
ring during the final thirteen hours of 
the race. The ballast and remaining 
equipment was stowed on a piece of 
canvas. This, with a pair of ropes 
across the load-ring, formed a sort of 
seat, our legs hanging outside and 
over the edge of the ring. We held 
on to the cordage and to each other. 
Movements had to be rather care- 
fully accomplished, such as placing 
instruments, getting out flashlights, 
and handling ballast. Legs and hands 
insisted on going to sleep. 

Half an hour after midnight, we 
passed directly over the center of the 
city of Indianapolis. There was too 
much noise below for people to hear 
our calls through the megaphone, and 
two messages thrown overboard were 
unnoticed. 

Morning brought Sandusky bay in 
sight. Course and speed, and re- 
maining ballast, were rapidly checked 
up. It was found that on our course, 
the balloon would traverse Lake Erie 
lengthwise for a least one hundred and 
thirty miles, and perhaps over two 
hundred miles. A storm had been 
overtaking us during the night; its 
thunder alarmed us. 

We made a quick calculation 
speed per hour, twenty miles; time 
for one hundred and thirty miles, six 
and a half hours; nearest rain ahead, 
twenty miles; ballast to counteract 
temperature drop, sun to cloud, one 
hundred pounds; ballast to offset 
rain-water on balloon, two hundred 
pounds, sand ballast available, one 
hundred and forty-six pounds; other 
disposable load, about seventy pounds. 
To proceed beyond the shore-line meant 
a deliberate sacrifice of the balloon, and 
a credit by the contest committee of 
distance only to the point where we 
crossed the shore. Conclusion: land 
at a favorable spot before reaching the 
coast. 

There was no difficulty in the land- 
ing, because when ripped at an ele- 
vation of twenty feet, the balloon 
deflated almost instantly. The weight 
of the remaining equipment was noted 
and the balloon rolled up for ship- 
ment. 

















March, 1921 
































The Basket Gone, They Clung to the Rigging 


‘“‘We were running into a storm center. In the 
morning we might not be able to dispense with the 
basket to advantage. We decided to get rid of it 
while we could, and proceed.” 

Thus nonchalantly does Lieutenant Raffe Emerson 
speak of the decision that resulted in thirteen long 
hours spent in the rigging of a balloon. 

With Lieutenant Sloman, Lieutenant Emerson 
represented the navy in the National Balloon race of 


1920, which started from Birmingham, Alabama, on 
September 25, 1920. The race was to determine the 
selection of two crews who would, with Ralph Upson, 
holder of the international championship, make up a 
defending team of three balloons against the challenge 
of France, Belgium, and Italy. 

The greatest distance was made by H. E. Honeywell, 
and the next greatest by Lieutenant Thompson in an 
army balloon 








































Letting it down easy. Pinching an egg 
between a casting and a heavy weight 


Making a Heavy Crane 
Obey at a Touch 


HIS is a very obedient crane— 

so Obedient, in fact, that it 
will lower a ton-and-a-half weight 
on an egg without breaking it. Of 
course, the weight cannot rest on 
the egg—it must just touch it. The 
demonstrator held the egg on a large 
ring casting and signaled to the crane 
operator to lower the heavy weight. 
Down, slowly down, came the weight, 
until it rested on the egg. The signal 
to stop was given, and the demon- 
strator withdrew his hand, leaving 
the egg in place tightly held between 
the weight and the casting on the 
floor. 

Sensitive crane control is oftentimes 
necessary in constructional work when 
a large body must be lowered and 
placed in a certain position. This is 
the case in placing heavy girders and 
in assembling heavy machinery in large 
machine-shops. 
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Storage-Tanks Now Come in Sections 


NPACK the pressed-steel plates, 

carry them one by one up to the 

roof or out to the place where the tank 

is to be erected, and you have the 

simplest method of putting up a stor- 
age-tank for liquids. 

Since the sections are uniform in 
size and interchangeable, there is little 
trouble in assembling this reservoir for 
the water, oil, or other liquid to be 








The tanks are built of pressed-steel plates joined 
by bolts and made waterproof by lead strips 


stored. The size of the tank depe: 
upon the number of pressed-st:¢] 


these can also be obtained. 
remarkable tank bolts instead of riv. 
are used. 

The joints are lined with strip 


of lead that serve to make thm | 


water-tight. 
No heavy machinery is required : 


Oo 


put up one of these “knockdown” 
tanks, because the steel plates are | 


light enough to be carried by hand. 
The inside of the tank is braced by 
steel rods. 

The 
squeezed by hydrau- 


strength with the 
least weight. 
With these plates 


tank can be increased 
without the necessity 
of drawing off the 
contents, if a tank of 
greater capacity is 
wanted. 


A Train that Straddles the Track 


ALLYBUNNION, on the coast of 
Ireland, is famed, first, for its 
excellent bathing beaches and, second, 
for its strange monorail railway that 
connects it with the town of Listowel, 
ten miles away. A French engineer 
named Lartigue designed and built the 
railroad several years ago at the small 
cost of fifteen thousand dollars a mile, 
and it has been operated successfully 
ever since. 

The single rail that carries the 
trains is mounted on A-shaped trestles 
three and a half feet high. Auxiliary 
rails are placed on the sides of the 


trestles about one foot from the ground 
to assist in smooth running and balanc- 
ing. Small wheels on the inside of the 
peculiarly shaped cars ride on these 
rails. 

What are the advantages of this 
particular monorail system? In the 
first place, groundwork is practically 
eliminated. The trestles rest in small 
trenches, and are reenforced with 
ballast. By lengthening or shortening 
the legs of the trestles, the natural 
sloping of the land can be followed. 
Furthermore, the trestles do not ob- 
struct the natural escape of rain and 

snow. Thus drains or 








Who Will Fly 
the Pacific? 


HE Pacific ocean 

yet remains to be 
conquered by the air- 
ship or the seaplane. 
Following the Amer- 
ican coast to the Behr- 
ing straits, where the 
sea crossing is but 25 
miles, a total of 5400 
to 7800 miles would 
have to be flown 
Crossing the ocean 
directly, using such 
islands as Hawaii as 
a stopping-place, the 
water stretches would 














=] aqueducts are not 
needed. Exceedingly 
sharp curves can be 
safely built on this rail- 
road, since the center 
of gravity oi ihe cars 
is below the point of 
suspension. 

The cars and loco- 
motives are built with 





both sides exactly 
alike. The locomo- 
tives, for instance; 


have two boilers that 
are joined at the top. 
The — passenger-cars 
carry twenty - four 
people apiece. 

In rounding a curve 
a train can travel at 











be 2090 and 3400 
miles, within easy 
range of a dirigible. 
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When two branches of this monorail intersect, a section of the 
rail is mounted on a turntable and can be swung from one 
branch to the other 








twenty-five miles an 
hour without any ten- 
dency to oscillate. 
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lic presses to give | 
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the height of the | 
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Adventures in Street-Corner Astronomy 


By Latimer J. Wilson 


N Union Square, New York city, 

every clear night, you can see a 
large telescope pointed at the sky. 
Arthur F. Nursey made the telescope, 
and acts as a guide to the sight-seeing 
expedition into starland. He is one 
of those street astronomers who have 
acquired much information about the 
wonders of the heavens and who find 
pleasure in educating the crowd to the 
things above their heads. 

On Forty-second street, near Bryant 
Park, Joseph G. White keeps watch of 
stars. He has traveled about the 
eountry with his telescope, and finds 
New York a good place for satisfying 
the curiosity of the crowds. 

Few people know enough about the 
planets to appreciate what they see. 
Through the telescope, Mars, when 
near opposition, appears, when magni- 
fed more than 500 diameters, as a 
round full moon three times larger 
than the earth’s satellite. 

An intelligent young woman took a 
look at Mars one night when the 
moon was not present. “How can 
you show the moon when it is not 
visible in the sky?” she asked. She 
was astonished to find that she had 
mistaken Mars for the moon. 

The street astronomer has many 
amusing experiences with people who 
stop to look and ask questions. 
Showing Saturn one night when the 
beautiful system of rings was widely 
open, surrounding the ball of the 
planet like a ring of tinted ivory, a 
man stopped and looked steadily at it. 

“This is a fake!” he exclaimed. 
“There isn’t any such thing in the 
sky. You’ve got this thing fastened 
here in the tube to fool people.” © 

The street astronomer proved that 
Saturn was real by telling the man to 
watch it move out of the field of view 
by himself moving the telescope tube. 

Joseph White once took his tele- 


Giving 


HY not put automobile 

bodies on motorcycles? 
In the picture to the right you 
see a motorcycle that has 
been treated in just this 
fashion. 

Both the driver and his 
passenger are provided with 
comfortable seats; these 
seats have upholstered backs 
and sides on which the riders 
may rest their arms. Their 
feet are entirely hidden by 
the automobile body, which 
extends to within a fewinches 
of the ground. 

You will notice a small 
wheel attached to the visible 


scope into a small country town in 
Georgia. He went to the mayor for 
a permit, and was directed to a small 
house, where he found the mayor 
working in the cabbage-patch in his 
back yard. He explained what he 
wanted. 

“Well, I don’t know what you’ve 
got,” said the mayor, mopping his 
brow. “But put it up in the street 
tonight and I’ll come around to see 
you.” 

White had the telescope in working 
order, trained on the belted planet 
Jupiter. A crowd of negroes and 
curiosity-seekers surrounded him and 
watched the telescope with interest, 
but not one would accept the invita- 
tion to take a look through it. 
Finally a big man came along, flashing 
a sheriff’s badge. 

“‘What’s this you've 


thing got 


here?”” he demanded. He looked at 
Jupiter, and listened to the explana- 





Arthur F. Nursey, with a homemade 
twelve-inch reflecting telescope, shows 
the sun or the moon to the crowds in 
Union Square. A reflecting telescope 
has a mirror instead of a lens 
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The little wheels at the sides are 
used only for starting and stopping 


On Forty-second street in New York, 
Joseph G. White shows the new comet 
or the planets through his 4!,-inch 
refracting telescope 


tion about this planet and its retinue 
of moons. He asked questions and 
was interested. 

“It’s all right,” he said, ‘‘just so’s 
you don’t block traffic.”’ 

As there was no traffic to block, 
this meant unqualified approval. See- 
ing that nothing happened to the 
sheriff when he looked through the 
cannon-like telescope, the crowd clam- 
ored for a view of Jupiter. A charge 
was made, and business in that town 
was good for a few weeks, until every- 
body from the livery-stable boy to the 
Episcopal minister had seen all that 
was offered for sale in the heavens. 

The street astronomer has his dis- 
tinct place in the educational zones of 
society. It is strange to see a home- 
less tramp gazing at the shadowy 
valleys on the moon or the glittering 
beauty of the Milky Way. He realizes 
that life is less than a “‘tick’’ in the 
great clock of eternity. It gives a 
man a less poignant view of his pica- 
yune existence to see his hardships so 
belittled. 


the Motorcycle a Body 


side of the body —there is an- 
other one on the other side. 
These small wheels are con- 
trolled by a lever which the 
driver operates. He lowers 
the wheels until they touch 
the ground whenever he 
wishes to start or stop the 
motorcycle. The wheels help 
maintain balance while the 
motorcycle travels at low 
speed. 

Ordinarily the driver does 
this with his feet, but his 
sitting position in the auto- 
motorcycle makes it impos- 
sible for him to use his feet 
to advantage. 
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The big pipe lines carrying coal from mine to city 
would follow the railroads from Scranton to New 
Jersey. The coal would be stored in New Jersey and 
sent to New York as needed, huge pipes conveying it 


under the North river 


F this scheme is adopted, seven 

million tons of coal a year may 

literally pour into New York city. 
The coal will be ground at the coal- 
fields, mixed with water, shot into two 
fourteen-inch pipes, given a _ terrific 
impulse, and sent on its 250-mile 
journey to New York. 


Two Rushing Black Streams 


Imagine a rushing mass of coal, 
fourteen inches in diameter, traveling 
at the rate of an express train! Over 
river, hill, dale, and valley it speeds, 
gushing through towns and hamlets 
onits way. Here and there it enters a 
pumping station, receives another im- 
pulse—another kick so to speak— 
that sends it on with renewed vigor. 


How Reginald Bolton 


Two great black streaks of coal will 
pour into the Jersey swamps opposite 
New York, where they first gush forth 
into the light of day. Here they will 
strike large screens, and the water 
and coal will part company. The coal, 
unable to pass through the screen, will 
bound back, descend a slope, drop into 
a bucket conveyor, and be whisked 
away to the top of the coal-pile outside. 
Here the coal will remain until it is 
needed in New York, when it will 
again be picked up, mixed with water, 
and sent off on the final leg of its 
journey under the Hudson river. 
When it reaches the coal station, it 
will drop into great bins, finally roll 
out into waiting trucks and be rushed 
away to the consumers. 

Following such a system as this, 
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Piping Coal to 
would feed New York 


coal that was brought to the surface 
in the morning by a miner could be 
burning under the boilers of one o/ 


New York’s large buildings before 
evening. 
The Car Problem Solved 
New York city consumes abou 


seven million tons of coal a year. Two 
big pipes could easily supply this need. 
But would the cost be prohibitive? I 
would not, considering the economic 
importance of the problem. Twent 
million dollars would place such 
system jin operation and forever relieve 
New York of the fear of a coal short- 
age. The car problem to-day is an ug!) 
one. Continuity of operation at the 
mines depends entirely upon an un- 
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New York City 


with coal through two 


ending supply of cars. i*ew mines are 
able to work through a whole day, 
because the cars are not available. 
The system of piping coal has been 
used in England for some time. Ona 
small scale, the method has been used 
by a large manufacturer in the city of 
London since 1915. Here fifty tons of 
coal an hour is pumped a distance of 
1750 feet at a cost of six cents a ton. 
Crude oil has long been pumped 
over great distances. A big oil com- 
pany in Buffalo receives its crude oil, 
in an unending stream, from the oil- 
fields of Pennsylvania through several 
large pipes. This is far cheaper than 
transporting it in tank-cars. In Cali- 
fornia oil is pumped a distance of one 
hundred and seventy miles. The cost 
ls a small fraction of a cent a gallon. 
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Upon reaching New York, the mixture of water and 
coal would be dashed against a screen, separating the 


water from the coal. 


The water would pass into a 


settling tank, where the fine coal would be recovered. 
The heavy coal would fall back into bins 


big pipes 


It has been estimated that a modern 
equipment for the transportation of 
coal by the pipe method could be 
operated over a distance of thirty miles, 
delivering coal at its destination at a 
cost of eight tenths mills a ton-mile, 
inclusive of fixed charges and depre- 
ciation. This remarkably low cost 
could not be duplicated by any other 
known method of transportation. 


The Water Will Preserve the Pipes 


The practical man may ask: ‘‘How 
long will such a pipe last? Won’t the 
abrasion of the coal wear it out in a 
short time?”’ Few people realize that 
water is a wonderful lubricant. We 
are reminded of this when we see a 
trolley-car slipping along the rails ona 
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thin film of water. The lubricating 
property of water would offer ample 
protection to the pipes. 

Scranton, which is in the center of 
the coal-fields, is about two thousand 
feet higher than New York. This 
difference in level would aid in speed- 
ing up the coal and reducing the actual 
cost of delivery. With this factor 
considered, Mr. Bolton believes that 
coal can be brought into New York at 
a transportation charge of seventy-five 
cents aton. He also believes that the 
continuity of operation at the mines 
made possible through the use of this 
system would effect a still greater 
saving. In all, this saving would cut 
about two dollars and fifty cents off a 
ton of coal, resulting in a total of 
about seventeen million dollars a year. 



















































































































































































Two Paintings on the Same Canvas 


Under a white light a portrait appears; a red 
light transforms it into a man and a horse 


By M. Fitzhugh Browne 


OOK at the two pictures at the 
ia bottom of this page—the por- 
trait of the lady and that of the 
man and horse. When seen in an 
ordinary light, the portrait of the lady 
appears; but the instant a red light is 
thrown on the canvas, or it is seen 
through a red filter, it becomes in a 
flash the picture of the man and horse. 
How is this done and how can the 
changes in illumination so completely 
alter the appearance of the paints 
used in the two pictures? 

The answer lies in the physical 
characteristics of pigments and their 
differing powers of reflecting light. 
These differences have long been 
known in a general way to scientists, 
and have heretofore been looked upon 
by them as a nuisance and a factor to 
be discounted in their experiments with 
light rays and color. Now, however, 
Charles Bittinger, a scientist who is 
primarily an artist, has hit upon the 
idea of utilizing these differences, in- 
creasing them where possible, and 
making them serve his purpose. 

During the war Mr. Bittinger served 
in the department of camouflage of the 
United States Navy, conducting ex- 
periments in the reflection and trans- 
mission of light-waves. By means of 
the spectro-photometer, he established 
the reflective powers of a number of 
pigments and dyes that had invisible 
spectral differences, and, with a palette 
set with paints similar in color when 














In an ordinary white light you see this 
portrait of a lady. The secret of the 
mystery is that pigments possess differ- 
ing powers of reflecting light 

















Showing the position of two pictures 
laid on one canvas, one over the 
other. Different light brings out the 
different pictures 


seen in a white light, but contrasting 
sharply in degrees of light and dark 
when seen under a red light, painted 
his twofold pictures, using round 
brushes for one series of paints and 
triangular ones for the other, to avoid 
confusion in the work. 

For instance, he might have on his 
palette two greens that appeared 
identical in an ordinary light, but that 
reflected a red light so differently as to 
make one look much darker than the 
other in that illumination. Therefore 
a picture of a tree whose leaves were 
painted with both greens would, in an 
ordinary light, have luxuriant summer 
foliage, whereas in the red light it 
would change to the bare boughs of 
winter. 

The stage, with its demands for 
instantaneous and mystifying trans- 
formations, furnishes a very fertile 
field for this new art. In Mr. Bittin- 
ger’s New York studio is a miniature 
stage set with a scene on the Riviera, 
which immediately changes to Madi- 
son Square in winter when the red light 
is switched on. Costumes, too, can be 
handled in endless effective ways by 
applying the principle to the dyes used 
and to the patterns in which the colors 
are put on. <A chorus might come 
dancing on in dresses with horizontal 
stripes. The light changes—and in- 
stantly the stripes are vertical; and so 
on in infinite variety. 

Advertising, also, with its many needs 
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Charles Bittinger, who during the war 
served in the camouflage department 
of the United States Navy, at work 
on his two-in-one painting 


for “‘before and after using,”’ or similar 
illustrations, is a sphere in which some 
striking results can be obtained; and 
there are even possibilities of house 
decoration—a frieze that would ap- 
pear of one color and pattern by day- 
light and of an entirely different design 
by artificial light. 

Mr. Bittinger has painted an air- 
plane wing with the German cross 
upon it, which when viewed by our 
army through binoculars equipped 
with a red filter, discloses itself to be, 
not the German cross, but the red, 
white, and blue of the Allies. Thus an 
airplane could fly unscathed over the 
German lines and return home again 
without being fired upon. 

This was only one of the ideas that 
Mr. Bittinger had in mind when the 
armistice put an end to the need of 
such devices, but they serve to show 
how extensive and really valuable 
are the possibilities of the remarkable 
invention. 




















The instant a red light is thrown on 
the painting of a lady shown on the left 
of this page, it turns into this pictur« 
of a man and a horse 
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Motor-Boats Equipped for 
Life-Saving 


'N most places situated on the water 
| life-savers keep watch in rowboats 
that are equipped with a few life-belts. 
But this protection is inadequate in 
many instances. On large lakes, for 
example, a small boat is apt to sink far 
from shore, and its occupants may 
drown before a life-saver can row out to 
them. 

On the lakes around Berlin, Ger- 
many, life-savers travel in high- 
powered motor-boats that are equipped 
with pulmotors, medicine-cases, and 
stimulants. There are also life-buoys, 
life-lines, and boat hooks on board, as 
preparation for every kind of emer- 
gency. 

Each boat carries three men the 
pilot, a machinist, and a_ trained 
ambulance man. They all must be 
strong swimmers. 

The twelve-knot boats cruise up and 
down the lakes and are always ready 
to answer any emergency call. 

Now that fuel is scarce and so ex- 
pensive in Germany, it has been sug- 
gested that the boats be stationed at 

















ce . ~ 


On the lakes in the neighborhood of 
Berlin, life-savers use fast motor-boats 
equipped with medicine-chests and re- 
Suscitating apparatus. Had it been 
necessary to carry this man to shore for 
treatment, he would probably have died 





regular intervals, and that small look- 
out towers be built on board. With 
the aid of a telescope one of the crew 
can keep watch. If the innkeepers and 
householders along the shore are sup- 
plied with light-pistols, they can 
signal the boats in case of accident 
along the shore at night. 

The picture shows a man, who 
Was nearly dead when rescued, being 
resuscitated on board one of these 
Specially equipped motor-boats. The 
apparatus to the left is being used. 











The salesmen in 
the center, faced 
by gunmen, not 
making any ap- 
parent attempt 
to fight their as- 
sailants. Notice 
the ‘‘Repairing”’ 
sign outside the 
shop 















The sign changes 
to ‘Help! Police!’ 
For, while the 
salesmen held up 
their hands, in 
apparent nonchal 
ance, they cau 
tiously pressed 
electric buttons 
set in the floor 








“ ELP! Police!’ These words, 

flashed in white letters on a red 
sign, had all the effect on several 
passers-by of a shout. 

For the sign was hanging outside of 
a jewelry shop in the diamond district 
of New York, and the minds of the 
hurrying pedestrians were full of 
newspaper accounts of the various 
daylight robberies that heralded the 
city’s ‘‘crime wave’’—reputed to have 
come from farther west. 

The police quieted the nervous 
ones by explaining that they were in on 
what was going on, and that it was 
merely a try-out of an anti-burglar 
device. 

Meantime, what was going on in- 
side the shop? An alleged burglar 


Keeping the Boiler Fireman 
Comfortably Cool 


HE man who stands in front of a 

roaring furnace all day, feeding it 
with coal, has a hard life. It is not so 
much the manual labor that weakens 
him, but exposure to terrific heat. 
Now comes the water-cooled door and 
door-frames. Men can work in front 
of a furnace equipped with these 
water-cooled devices, without much 
discomfort. 

Water-cooled doors are made of 
pressed steel, with the various parts 
welded together. Water circulates 
through the hollow door, carrying with 
it much of the heat that would other- 
wise radiate into the boiler-room. A 
peephole is placed in the center of the 
door, so that the fireman may watch 
his fire. Flexible hose connections 
make it possible to raise and lower the 
door to feed the fire. 

Various other parts of the boiler 
may be kept cool by this means. 
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Calling the Police while Robbers Point Guns 


flourished a pistol at three clerks, who 
obediently threw up their hands. At 
the same time, with their feet they felt 
cautiously but surely for a sort of trip- 
board running along the floor back of 
the counters and set at close intervals 
with push-buttons connected with the 
sign outside the door that ordinarily 
bears the sign, ‘“‘Repairing.’”’ This sign 
immediately changed to “Help! Po- 
lice!”’ 

The apparatus is independent of the 
regular electric system, being worked 
by a storage battery. 

An important part of this burglar 
alarm is a loud steam-whistle that can 
be heard six blocks away, but the 
police did not allow this to be tried on 
the populace. 





Water-cooled doors now protect the 
fireman from exposure to the terrific 
heat that formerly shortened his life 
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Blazing the Airman’s Trail in the Night Sky 


N England the first aerial lighthouse has been ‘in is a metal rod, which expands or contracts under the heat 
operation since April, 1919. Sunlight automatically action. 
lights and extinguishes the incandescent torch, which The contraction of the central rod opens a gas- 
sends into the night sky a blazing stream of light. valve that admits the gas to the burner. At dawn the 
Aviators in the near future will be guided across the rod expands and cuts off the gas. 
continent by extended rows of such lighthouses. At the coming of night the light begins to revolve, the 
The lighting mechanism consists of a dead-black cylin- acetylene gas-mantle is automatically lighted, and fan- 
der that absorbs the light and heat from the sun. Inside shaped rays are cast into the sky. 
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Its Wings Carry the Engines 


The eighteen-passenger airplane 


By Latimer J. Wilson 


N airplane with four engines 
A built in the wings of the ma- 
chine is the latest style of giant 
air-cruiser. The machine is in the 


form of a monoplane having a wing- 
spread of one hundred and five 


on looking at the picture below. This 
mammoth monoplane, designed by 
Rohrback, is being used by the Staaken 
airplane factory, but its 
ultimate success in air 
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fect. The wings are thick [ 
enough to accommodate the 
engines, which are fitted into 
the strong metal frame. Since 
aluminum is used in the struc- 
ture, one might question the 
possibility of rivets in this 
soft metal holding under the 
strain of the perpetual vibra- 
tion imparted by the motors. 
It would seem that the persist- 
ent vibration might tend to 
enlarge the rivet-holes. 


A New Feature 


The monoplane carries 
eighteen passengers and can 
attain a speed of one hundred 
and thirty miles an hour. One 
remarkable feature is the man- | 
ner in which the passengers ~ 
are admitted to the cabin. In 
other machines the door is in 
the side of the cabin; but here 
it is located in the front of the 
fuselage. The outside of the 
door is pointed, to “stream- 
line” the flow of air currents. 
The passengers are seated on 
two sides of the aisle, as ina 
parlor Pullman, and spacious 
windows afford a view of the 
passing cloudscape. The pilot’s seat 
is on the “‘upper deck,” where he can 
command a good view of all except the 
ground immediately beneath, so his 
landing is necessarily a matter of nice 
judgment. 

Because of its clumsiness, it is more 
difficult to “land” a large airplane than 
asmall one, which is easily understood 











Traveling 130 miles an hour, 
the monoplane, with wings 
105 feet from tip to tip, 
makes its way through the 
air like a gigantic hawk 


struction, but not all the 
same kind of metal. The 
material best suited to each 
particular part of the con- 
struction will eventually be 
found, and then a perfect 
flying-machine will be the 
result. The use of soft 
materials such as aluminum 
when rivets are used wil] be 
confined to non-vibrating 
parts so the rivets will not 
wear themselves loose in the 
soft metal. 


Possibilities of the Future 


Not only will the engines 
be placed within the wings 
of the future airplane, but 
possibly the passenger com- 














In the huge metal monoplane the passengers 
enter through a front instead of a side door. 


Eighteen passengers can be carried 


travel is doubtful. When first built, 
the wings were unsupported except 
from the body of the machine. An ac- 
cident disclosed that these must be 
further strengthened by outside struts. 
In addition, wire bracing is used to fur- 
ther strengthen the wing structure. 
The successful airplane of the future 
will perhaps be one of all-metal con- 


partments will be housed 

there as well. Other struc- 

tural forms may place the 

engines far back in the fuse- 
lage with propellers extending back of 
the wings driving the craft through 
the air almost as a vessel is propelled 
through the water. The flying and 
landing speeds will be easily made, 
and the future airplane will be 
able to alter its wing-surface during 
flight. What dare we define as a limit 
for the airplane of the future? 





The size of the crowd and the size of the metal airplane can be compared to impress one with the 


size of the air-cruiser. 
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The four 250-horsepower engines are installed in the wings of the machine 
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Into the Mouth of Hell 


Why Thomas Augustus Jaggar descends into volcanoes 


By L. 

























Descending 
the pit of an active 
-voleano; an_ inci- 
dent in the life of 
Thomas Jaggar, 
who characterizes 
it as typical in the 
“daily routine of a 
volcanologist”’ 





SOLATED from the rest 
I of the world, in a wooden 

shack on a mountain in a 
mid-Pacific island, lives a 
man who is devoting his life 
to one of the strangest pro- 
fessions on earth—the science 
of voleanology. And he is 
making discoveries that will 
help to avoid the toll of 
thousands of lives that often 
follows volcanic eruptions. 

Thomas Augustus Jaggar went to Mar- 
tinique in 1902, shortly after the volcanic 
destruction of St. Pierre. A study of the 
causes and effects of this eruption quickened 
his already keen interest in voleanology, and 
he subsequently made expeditions to Vesuvius, 
Costa Rica, and the Aleutian chain. On a 
visit to Hawaii in 1909, he realized that in 
the ever-active crater of the Kilauea volcano, 
with its surging lake of molten fire, and in the 
neighboring great volcano, Mauna Loa, he 
had found the ideal field for his researches. 


Volcanic Research in Hawaii 


In 1911 Professor Jaggar established the Ha- 
waiian Volcano Research Association, with an 
unpretentious wooden building on the very rim 
of the great Kilauea volcano. His brilliant 
successes there have led to the establishment 
of a special branch of the United States 
Weather Bureau devoted to volcanic research. 

In order to make a thorough study of 
Kilauea, Dr. Jaggar decided it would be neces- 
sary to obtain temperatures of the molten 
lava lake in its fiery depths. To under- 
stand what this means, visualize a vast pit 
with a circumference of nearly one and one half 


a oe 


W. de Vis-Norton 


miles, with cru: ling 
perpendicular wall:, cop. 

 stantly shaken by earth- 
quakes and rever)ecrat- 
ing to the crash of 
avalanches, huriling 
directly down to the wide 
expanse of molten migma 
known to the natives as 
the ‘‘House of Everlast- 
ing Fire.”’ 

This molten mass is a 
lake indeed, but unique 
in character; rising and 
falling at irregular peri- 
ods; boiling and seething 
in white-hot waves o! fire; 
hurling vast fountains of incandescent lava high in the 
air amid clouds of noxious gases; screaming and bel! ow- 
ing incessantly. 

With this picture in mind, it is not difficult to appre- 
ciate that the problem of securing reliable temperatures 
was not easy. In the method first adopted, a cableway 
was strung across the pit from rim to rim, with a simple 
arrangement of pulleys to convey the instruments to a 
point above the center of the lake beneath, so that they 
could be lowered without difficulty. But the fury of the 
lake surface destroyed the costly instruments one after 
another, and a single uncertain temperature was the 
meager result of weeks of effort. 


The Mouth of the Fiery Furnace 


After this disappointment, Dr. Jaggar conceived the 
daring project of actually descending into the roaring 
pit to secure temperatures of the lava. Not to risk 
the loss of more costly apparatus, he devised a set of 
recording thermometers, the principle of which was 
based upon the enclosure of a battery of 
Seger cones, made of fusible clays, within 
steel pipes. It was planned to plunge these 
into the lake itself. Dr. Jaggar then se- 
cured a small band of volunteer assistants, 
one of whom gives us the following: 

“Rope ladders presented the least danger- 
ous method of descent, since the slightest dis- 
placement of a loose rock might have started 
an avalanche, precipitating all of us into the 
lava lake. We had to drop down about two 
hundred feet to reach a small spatter bench 
at the margin of the lake; but, owing to the 
overhang of the cliff, it was necessary to swing 
in slightly as we neared the bottom. We 
lowered the steel pipes in a bundle, and then 
went over the edge, Dr. Jaggar in the lead. It 
grew frightfully hot as we climbed down. I 
was more afraid of gas than anything else— 
we had no gas-masks. 

“We went down very carefully, and 
reached the bottom without mishap. The 
spatter bench was none too wide, but ap- 
peared to be fairly stable, in spite of the fact 
that we could feel the lava pounding beneath 
it. The blasts of heat were fearful; but we 
set to work to screw together a few lengths of 
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ipe, being somewhat protected by a 
spatter rampart. We appeared to be 
pelow the actual lake level, and could 
see the big fountains splashing away to 
a grea! height. 

“Dr. Jaggar said he meant to go to 
the top of the spatter rampart and 
plung: the pipes directly into the lake 
from there, holding on as long as the 
heat wouldallow. I volunteered to help. 

“Wefound ourselves not more than 
four feet above the lake surface. It was 
amagnificent sight. The fountains were 
traveling in all directions, and ap- 
peared immensely high. But the heat 
was appalling, and breathing was 
dificult, though there was little gas. 

“We crouched down upon the slip- 
pery rim, Dr. Jaggar sheltering me 
while the others pushed the pipe to us. 
Then we steadied ourselves and 
plunged it directly into the seething 
lava immediately below us. It was 


instantly swept aside by a strong 


undercurrent, and we were nearly 
pulled down. The pipe conducted 
the heat, and our hands suffered ter- 
ribly even through heavy gauntlets. 
Dr. Jaggar got the full force of the 
heat, and how he managed to hang on 
for five eternal minutes, I don’t know. 
At the end of that time it became ap- 
parent that a fountain was about to 
break right at our feet, and he gave the 
signal for the men to haul up the pipe. 
Then we slid on our backs down 
the rampart on to the bench just as 
a great fountain rose and crashed down 
where we had been working. 


Important Findings by Dr. Jaggar 


“As soon as the pipe was cool 
enough, we chipped away the lava 
and withdrew the Seger battery. We 
had secured a temperature in excess 





of 2000 degrees F."" In this manner 
Dr. Jaggar made soundings almost 
entirely around the dangerous margin 
of the great fire-lake. During a vio- 
lent eruption of Mauna Loa, in 
October, 1919, he succeeded in ap- 
proaching within fifty feet of the 
actual point of outbreak, and, at the 
risk of his life, photographed a 
fountain of molten rock that was 
roaring out of the mountainside to a 
height of two thousand feet. 

Dr. Jaggar has proved that there 
are half-hourly, daily, monthly, semi- 
annual, and longer-term tides and 
periods in the movement of great lava 
columns, and that these mighty en- 
gines of destruction work in the closest 
sympathy with one another. He has 
proved that it is possible to predict 
with a degree of certainty the approach 
of a volcanic disaster in any part of 
the world. 


What a Pie-Plate Taught about the Yosemite Winds 


TRAWS, we are told, show which 

way the wind blows. The prov- 
erb does not mention paper pie-plates 
or sheets of waxed tissue-paper; but 
Mr. B. M. Varney, of the University 
of California, has found both of these 
articles quite serviceable in visualizing 
the paths of the remarkable air cur- 
rents in the Yosemite valley. 

He was standing one after- 


more or less strikingly the spiral path 
first noted. The most remarkable flight 
is represented in the accompanying 
sketch. This lasted nearly seven min- 
utes. Then the paper disappeared 
behind Liberty Cap (b), the top of which 
issome sixteen hundred feet higher than 
the point where the flight began (a) and 


more than a mile distant horizontally. 
Here we have an interesting ex- 
ample of the ticklish flying conditions 
that aviators often encounter in the 
immediate vicinity of mountains. Aer- 
ial sight-seeing in the Yosemite valley 
will be fraught with so many . thrills 
that only the bravest will dare them. 








noon on Sierra Point, eleven 
hundred feet above the floor 
of the valley. ‘‘Suddenly,”’ 
says he, “fa paper pie-plate 
came swirling up from below 
in a vertical suction current. 
In a twinkling the rushing cur- 
rents aloft caught the plate 
and hustled it off upward and 
eastward. Thus began the 
flight, which was easily traced, 
first with the gray cliffs as 
background and then a clear 
sky.” 

The plate described a series 
of gigantic ares on its way 
across the valley—now soar- 
ing far above the level of the 
highest peaks, and again rush- 
ing downward with a speed 
far too great to be due to the 
mere action of gravity. 

This performance was so 
strange and so interesting, as 
indicating the kind of winds 
that prevail in the valley, that 
Mr. Varney spent the ensuing 
hour in launching broad sheets 
of waxed tissue-paper, in an 
attempt to learn whether the 
huge spiraling currents thus 
revealed were permanent. 

More than a dozen paper 
fights were made, some of 
them so long that the papers 
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a] Toads Eat 
Red-Hot Charcoal 


OADS don’t look as if 
they had much sense and 
their actions seem to confirmit. 
If red-hot pieces of charcoal are 
thrown in their path they gulp 
them down, thinking that the 
bits of charcoal are fireflies. 
This mistake is natural enough, 
but the stupid toads don’t real- 
ize that they’ve made a mis- 
take; they will gulp down a 
second piece just as eagerly! 
Some toads will eat three orfour 
pieces. Their throats and stom- 
achs must surely be burned, yet 
they do not seem to realize it. 
In an article appearing in 
Nature, Mr. W. N. F. Wood- 
land, of Maidenhead, England, 
tells of his observations in 
Allahabad, India, when he fed 
hot charcoal to toads. His 
explanation of their indiffer- 
ence to scorching is that the 
incentive to seize an object is 
so strong that even acute pain 
will not deter them. 
Knowledge must be 
“burned” into their intelli- 
gence by many repetitions of 
the disagreeable experience, 
just as in the case of an im- 

















were barely discernible, even 
with the aid of six-power bi- 
hoculars. Every flight showed 


A sheet of waxed tissue-paper was released at a, and 
it spiraled its way through Yosemite valley, disap- 
pearing at b. The peculiar air currents caused this 
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prisoned shark. He will re- 
peatedly bruise his snout 
against the glass of his tank. 
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Speeding Up the Ocean-Liner and Automobile 


How to reduce wind resistance 


HE retarding effect of headwind 

upon vehicles, boats, and air- 
planes is fully appreciated only by ex- 
perts. It must be borne in mind that 
still air opposes a resistance to a mov- 
ing vehicle equal to that of a wind of 
the vehicle’s speed. Thus a vehicle 
traveling at thirty miles an -hour 
against a headwind of thirty miles an 
hour is really up against a wind of 
sixty miles an hour. The resistance 
offered increases roughly as the square 
of the speed: thus a wind of thirty 
miles an hour offers a resistance to a 
flat surface opposed to it of four and a 
half pounds to the square foot, while a 
wind of sixty miles an hour is equiva- 
lent to a pressure of eighteen pounds to 
the square foot; one of eighty miles 
an hour produces a pressure of thirty- 
two pounds. Consequentlygan auto- 
mobile traveling at thirty miles an 
hour against an ordinary strong wind 
of the same speed encounters what is 
virtually a violent gale. 


What Is Streamlining? 


The enormous speeds attained by 
aircraft rendered streamlining a matter 
of paramount importance and it is 
now applied to every possible detail 
of airplanes with highly beneficial 
results. 

The term ‘“‘streamlining’’ is familiar 
enough, but its significance is not gen- 
erally understood. It is sometimes 
incorrectly used in connection with 
modern automobile bodies, but it is 
only in racing-cars that really serious 
endeavor is made at streamlining. 
The position of the engine and com- 
fort and luxury are hindrances to its 
scientific application. 

It has already been proposed to 
streamline trains, and some time ago a 
method of doing so was described and 
illustrated in the Popular Science 


Preventing 
PONTANEOUS 
combustion | feet | 
often starts in the is ee 


interior of a coal-pile. 
Long steel tubes with 
bulbs mounted at 
theirlowerendsreach 
down into the coal. 
The tubes and bulbs 
are filled with alco- 
hol, the expansion 
of which moves the 
pointers on the dials, 
thus indicating the 
temperature. 






By P. J. Risdon 


English correspondent of the Popular 
Science Monthly 


Monthly. But the streamlining of 
road vehicles and of ships has received 
scant attention beyond experiments 
conducted in wind-tunnels by the 
Bureau of Standards and other scien- 
tific institutions. 

Owing to the fact that portions of 
road vehicles and ships present curved 
or sloping surfaces to the wind, it is dif- 
ficult to calculate with accuracy its 
total retarding effect upon them. 
Nevertheless it is believed that by 
streamlining ships of twenty knots, an 
additional five knots could be secured 
for the same expenditure of energy. 
In the case of an automobile, if a car 
presents the equivalent of five square 
feet of flat surface when traveling 
thirty miles an hour against a wind of 
thirty miles, the continuous retarding 
effect is ninety pounds, which is equal 
to ascending a grade of 1 in 25 fora 
vehicle weighing with its load two 
thousand pounds. 

The retarding effect of wind is 
threefold: (1) The direct pressure 
against the exposed surface; (2) the 
friction of the air as it rushes past, and 
(3) the suction produced at the back 
due to the body’s tending to produce a 
vacuum which the air fails to fill in- 
stantly. By reducing the first and last, 
streamlining to some extent reduces 
the second, allowing the air to glide 
smoothly past an object. 

Now, contrary to expectation, in 
streamlining, the rear surface needs to 
be more acutely tapered than the 
front. This is well illustrated by a 
section of a modern airplane strut, 
the front of which is blunter or 
more rounded than the tail end. The 
same principle applies to larger 
things. 

Our picture illustrates the principle 


Spontaneous Combustion of Coal 


Long steel tubes with bulbs filled with alcohol reach 
down into the coal-pile, registering the tempera- 
ture on dials reaching above the surface of the coal 


of streamlining automobiles and oce.n- 
liners. The eddying effect of a head- 
wind is indicated by the arrows. In 
automobiles one of the principal con- 
siderations is to provide a fairing or 
tapered tail to fill the place behind the 
car where suction is set up, so that the 
air displaced by the car may flow past 
it as smoothly and evenly as possible, 
Such details as wind-screens and mud- 
guards could be altered so as to offer 
less resistance without necessarily im- 
pairing their efficiency. 


Present-Day Ships Are Wasteful 


In the case of liners, one picture 
illustrates a typical vessel of to-day 
and the other the same boat as she 
would appear streamlined. Although 
her designers carried out. exhaustive 
tests with a view to ascertaining the 
best “‘lines’. and minimizing water 
resistance, the effect of wind was ig- 
nored—indeed, as in the case of most 
ships, her upper works, promenade 
decks, and bridges are so designed that 
they offer an enormous resistance to 
wind, while suction astern must be 
almost as great. Her funnels, boats, 
and other gear all enhance the effect 
and add to the consumption of fuel, 
loss of power and speed, and increased 
cost of running. 

By streamlining the vessel, although 
the effect may be startling at first, the 
comfort and convenience of the pas- 
sengers and crew would be in no way 
reduced—indeed, comfort would be 
considerably increased as drafts would 
be almost eliminated. It will be 
noticed that even her funnels and 
masts are shown streamlined. 

It only remains for some progressive 
shipping company to give the idea 
a serious test, notwithstanding the 
possible violent. opposition of naval 
architects. 
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Drawing by G. H. Davis 


Streamlining—How It Would Reduce Air Resistance 


It is not generally known that even perfectly still air 
Opposes any moving vehicle to a degree equaling that of 
a wind of the vehicle’s speed. Thus a vehicle traveling 
at thirty miles an hour against a headwind of thirty 
miles really encounters a sixty-mile gale. 

Streamlining came into prominence with the enormous 
speeds attained by aircraft, and it was later proposed for 


railroad trains. The latest application of the principle 
is to steamships and automobiles. 

In the drawing, the eddying effect of a headwind is 
indicated by arrows. The streamlined ocean-liner has a 
strange appearance—even the funnels and masts being 
changed. It is to be hoped that some progressive shipping 
company will soon give the idea a serious test 
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Turning Upa Mast in Three Hours 


OWADAYS a machine like this can 

turn out a hundred-foot mast in three 

hours, when it used to take a man one week 
to do such a job. 

A rotating cutter comes in contact with 
the rough mast as it revolves between the 
centers of a lathe. The cutter is mounted 
on a small truck or carriage that rolls along 
a railroad track. 

Both the headstock and the tailstock of 
the lathe are made adjustable along the 
track to accommodate logs of different 
length. When the cutter starts to revolve, 
chips fly in every direction. 
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Stiffening the Barrel-Head 


‘T= manufacturer who ships heavy 
wares in barrels can save time and 
money by making use of a specially 
designed cleat that fits the head of the 
barrel. 

The cleat is placed in position with the 
flat end driven downward between the 
hoop and stave. A nail is then driven 
through the hoop and cleat. A truss runs 
across the barrel-top, ties the two cleats, 
and stiffens the barrel against the strain of 
whatever heavy weight it may contain. 


An Eighty-Year-Old Water- Wheel 


HUGE water-wheel, sixty feet high, 
has been in existence at Troy, New 
York, for the past eighty years. 

In the first fifty years of its life it worked 
for a large manufacturing plant, develop- 
ing as much as twelve hundred horsepower. 
But at the age of fifty it was retired—due 
to its old-fashioned way. Since then it 
has done nothing but act as a landmark 
which all visitors to Troy should see. 


No Rest for This Auger 


HERE is a huge auger that once had a 
war-time use. It was employed hy 
German army engineers in mining opera- 
tions. Today it is used to bore holes in 
the construction of tunnels in Germany. 
It can also be used to put underground 
conduits in place without digging ditches. 

The auger is turned by a powerful elec- 
tric motor, operating through a train of 
gears. As the business end of the auger 
bites into the earth, the motor, which is 
mounted on a truck, is moved forward by 
the operator. The entire mechanism is 
mounted on wheels. 





To Stop the Automobile 


[* you are driving along at a brisk 

rate and your automobile strikes 
an obstinate pedestrian, here is a 
device that automatically prevents 
the car from running entirely over 
the unfortunate victim. 

Two iron shoes, projecting in front 
of the rear wheels, at the touch of an 
obstacle on the push-bar are released. 
This causes the rear wheels to be 
mounted upward, thus causing the 
car to stop, more or less gracefully— 
depending upon the speed at which 
it is going. 

The invention has been satisfat- 
torily tested. If the automobile 
were coming full speed down a hill 
when the rear wheels were suddenly 
elevated, one might expect the ma- 
chine to “‘nose over.”’ 
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Iron as a Rubber Substitute 


ERMANY has been starving for 

rubber ever since the early days 

of the war. The little rubber in the 

country is put to use only in cases of 

absolute necessity. In fact, it is so 

expensive that it cannot be used ex- 
cept where it is badly needed. 

The man in the picture is forced to 
wear boots hammered into shape 
from galvanized iron. The joints 
are soldered and the boots are per- 
fectly water-tight. They enable him 
to work without getting his feet wet, 
but, from the looks of them, they 
must be very clumsy when he at- 
tempts to walk in them. 

Sheet iron is also a poor heat insu- 
lator, and such boots would be very 
cold in the winter-time. 
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TURNED EDGE 
TIRE-TREAD OUTSOLE 


The Kind of Shoes that 
Miners Wear 


OOK at the complicated 

and expensive rubber shoe 

the miner must wear if he 

wishes absolute comfort and 
safety while he works. 

The shoe is in one piece; 


























A New Film and 
Plate Developer 


NEW device has been 
perfected for develop- 
ing films and plates. It is 
made of metal, and con- 
sists of a long narrow tank 
into which is fitted one or 




















it hasn’t even a flap up the 
front. The top of the shoe is 
close-fitting, and is provided with an out- 
side lace that will draw the top together if 
the wearer happens to have very thin legs. 
Thus dust and dirt cannot enter to irritate 
the foot. 

The shoe is lined with flexible net that 
prevents chafing. 

A double sole runs the full length of the 
shoe; the bottom side of the sole portion 
is roughened to prevent slipping on the 
floor of the mine-shaft. 


For Greater Gas-Burner Efficiency 


HAT is the efficiency of the gas- 
burner in your home? This should 
interest you, as you have to pay the gas-bills. 
Below you see a physicist in the Bureau 
of Standards trying to determine the 
actual heating value of a certain amount of 
gas supplied to a certain type of burner. 
The physicist determines the heating value 
of gas in the number of British thermal 
units that a certain amount of it gives off 
during the process of combustion. 

The burner is enclosed in the tank 
shown, which is provided with various 
heat-measuring instruments. The gas 
consumed by the burner is measured with 
the gas-meter. 


One Man Can Load Logs with 
This Apparatus 


N the picture above is shown a new 

apparatus by which one man can load 
heavy logs. The two inclines have pegs 
that fall in one direction only. 

When a log is rolled over them, the pegs 
fall, but are pulled back by a spring into a 
vertical position after the log has passed. 
In this way the log is prevented from roll- 
ing down the incline, and if it is a very 
heavy one, the workman may rest during 
his task. 

This apparatus can be folded. 


Economizing on Coal 


ERE are several ways to save coal: 

Experiment with different kinds and 
mixtures until the best is found for 
your heater. 

Do not poke the fire unless the coal 
is the kind that forms a crust to inter- 
fere with the draft. Clean out ashes each 
time after shaking. Insulate pipes and 
warm air-ducts. Keep the humidity be- 
tween forty and fifty per cent, for moist 
air heats more quickly and is much 
more healthful. 


more holders, also made 
of metal. 

The holders have flanged sides that 
are adjustable and detachable. They 
can be fitted with an entire roll of 
films, or several cut films, or several glass 
plates. 

The design of the tank is narrow, as 
the developing solution keeps much better in 
a narrow tank than in a wider one. After 
the negatives have been developed, it is 
necessary merely to remove the flanged 
side of the holders to release the negatives. 


Batteries Put in Cold Storage 


HIS room represents a refrigerating 
outfit designed by the National Bureau 
of Standards for studying primary and 
secondary batteries. Low-temperature 
electrical investigations are made by 
direct absorption in the absence of brine. 
Temperature measurements are made 
with thermocouples. On the inside of the 
box are two panels, one for wires conveying 
the current and another for voltage. These 
are affixed to the cells being measured 
inside the box. In front of the observer’s 
desk are similar panels to which the panels 
inside of the box are conveyed. From 


these panels the instruments for studying 
the performances of batteries are attached. 
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Your Lucky Number 
in a Ring 


HAT’S happened to 
the many pairs of 
dice that used to jingle at 
the bar? Some of the 
braver dice-owners are 
doing their ‘“‘crap-shoot- 
ing” at home now. But 
the weaker ones who have 
submitted to the anti-crap home regula- 
tions, but who would like to keep a me- 
mento of days gone by, are uncertain about 
the disposal of their beloved ‘‘bones.”’ 
Here’s a suggestion that has been offered 
by a fellow shooter. Turn up the side of 
a dice that registers your lucky number. 
Then carve out the center and trim down 
the other sides until your dice becomes an 
emblem to be set in a ring like the one 
shown in the illustration above, where it 
serves as a little-finger ring in place of the 
more usual seal ring. 





Chess Is One of Their Studies 


[ts easier to learn when you’re young 
than when you’ve grown up, so we have 
always been told. Take the game of chess, 
for instance. It is one of the best brain- 
exercisers there is, and yet the champion 
player is a very young boy, who has beaten 
chess-players of many nations. 

The game is a compulsory subject in 
the school of the village of Strobeck, 
Germany. 

The children must pass examinations 
in chess, just as they are compelled to in 
any other subject in the school’s curricu- 
lum. 

In the picture you see a class of children 
on their way to school. As you see, each 
child carries his or her chessboard. 







































These Men Are Not Snake-Eaters 


O be an efficient snake-charmer, you 

must really love creeping things, and 
be willing to let them crawl all over you. 
Take, for example, the two African snake- 
charmers shown above. Not only are 
their pet snakes wound around their necks, 
but they have their snakes’ heads in their 
mouths! 

The snakes are of the poisonous class, 
and yet they do not harm their masters. 
Charm—that’s what it’s called; but in 
reality how can the snakes bite when their 
jaws are firmly held together? 

Certain kinds of music will make snakes 
sway from side to side. Snake-charmers 
of India, for instance, have exhibited re- 
remarkable control over snakes through this 
medium. 


A Bad Case of Overpopulation 


— of our large cities—New York and 
Chicago—are overpopulated; but com- 
pare them with the island of Ukara in 
Lake Victoria Nyanza, Africa. It has an 
area of thirty-six square miles and has a 
population of nineteen thousand. A man 
must not touch his neighbor’s leaves, sticks, 
er rubbish. Garden plots are carefully 
marked off, and trees are so scarce that a 
father often divides a tree among his family, 
giving certain branches to each member. 
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An Effective Pocket 
Pipe-Scraper 


ND of making many 
pipe-cleaners there is 
no end. There are almost 
as many kinds of pipe- 
cleaners as there are of 
pipes. Some. of these clean- 
ers steam out the disagree- 
able ‘‘cake,”’ others remove 
it by chemicals, and still others scrape it 
out. 

The pipe-cleaner above belongs to the 
scraping class. It consists of a curved 
handle having two projecting arms. At- 
tached to these arms are two metal blades. 
The blades have spring attachments that 
make the blades fit snugly inside any pipe- 
bowl, regardless of its size. A quick twist 
of the handle will efficiently remove the 
“cake,”’ and after the pipe has been thor- 
oughly scraped, the scraper is cleaned and 
put aside until it is again needed. 


Running a Pullman on Tires 


ERE is a new French Pullman car 

mounted on rubber-tired wheels. ° it 
is to be “‘pulled’”’ over the battlefields of 
France by an automobile. Complete ac- 
commodation is provided for this luxurious 
car. A wash-room, beds, and luncheon- 
tables are carried. It is suspended on 
heavy springs, and these will allow it to 
travel over bad roads and fields with as little 
discomfort as possible to the occupants of 
the car. 

The big car is shown here, ready to start 
on its journey. Who is going to travel in 
it? We confess that we don’t know. It 
certainly must be somebody with plenty 
of money who can afford such a luxury as 
this in these days. 
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Punching 30,000 Holes 
a Day 


HE punching of thirty 

thousand holes in steel 
plate tank heads is only a day’s 
work for this machine. An 
ordinary punch-press is used 
with a special attachment that turns the 
heavy plate disk every time a hole is 
punched. 

Two men operate the press. One trips 
the punch-press and the other manipulates 
the device that turns the plate. A _ hori- 
zontal shaft has a notched disk mounted 
onit. A pawl engages the notches, and as 
a hole is punched, the operator turns the 
horizontal shaft, which is connected by 
bevel gears to the vertical shaft carrying 
the steel disk to be punched. This turns 
the steel disk a fixed distance each time. 














located on either side of the rear one and they are 
used in stopping and starting to maintain balance. 
However, after the automobile has gained sufficient 
speed, the small wheels are raised from the ground 
by a lever and balance is maintained because of the 
speed. 


Pliers for Shortening Chains 


RACK! For the twentieth time 
you bump your head against the 
chandelier. And you will continue 
to bump it unless you shorten 
its chain. To shorten it you 
must remove some of the links. 
This can be done with the 
peculiar pliers shown. The 
handles are notched on the 
inside and the jaws are notched 
on the outside. 

The outside notches are 
used for opening. You slip 
the undesired link over the 
notches and press the handles 
together. This causes the jaws 
to spread, and as a result the 
link, which is firmly held, also 
will spread. To close a link, 
you squeeze it between the 
notches in the handle. 


other at the rear. 


REAR WHEEL ~~ SN SIDE WHEEL 
= SPRING FRAME 


To Test the Tractor’s Pull 


N the picture above is shown a steel car 
trailing after the tractor. This car 
contains a dynamometer (an instrument 
somewhat like a spring scale) that measures 
the pull of the tractor. The power of the 
tractor when driving farm machinery by a 
belt can be measured by belting the tractor 
engine to the dynamometer. 

This testing apparatus was constructed 
by a large tractor manufacturer so that 
tractors could be tested under actual work- 
ing conditions, which is much better than 
merely testing the engine upon a block in 
the factory. 


A Two-Wheeled Automobile 
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HOULD your automobile run on two wheels, 
your tire expenses would be cut in half. 
how can an automobile run on two wheels? 
Andrew Duresen, of Minneapolis, is able to answer 
that question, for he has recently patented a two- 
wheeled motor-vehicle. 
The two wheels are large ones and are on the 
center line of the chassis—one at the front, the 
Two small auxiliary wheels are 


BY FRONT WHEEL 
SPRING FRAME 
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Hot Metal Handled by 


Electric Crane 


ANDLING molten metal 

in foundries has always 

been a problem. Accidents 
occur frequently when the 
crucibles are carried about by 

A man stumbles, falls, and there 


hand. 
is a hurry-up call for the ambulance. 

This little electric crane helps to elimi- 
nate accidents and adds greatly to the 
efficiency of the foundry, since it can carry 


heavy loads. The man controls the move- 
ment of the crane by achain. Pulling the 
chain in one direction operates the motor, 
and pulling it in the opposite direction 
stops the motor. The crane runs along a 
monorail from the mouth of the furnace to 
the molds. The hoist illustrated can lift 
three tons. 














Lightning Made to Order 


BLINDING flash is followed by 
a harsh crackling sound. Light- 
ning has struck the tall pine, splitting 
itintwo. One half falls on the villain 
and the other half bursts into flames. 

Exciting, isn’t it? But how can it be 
reproduced in the movies? 

Allan Dwan, a well-known producer, 
was confronted with this problem. 
He referred it to his technical staff, 
who spent many weeks and dollars in 
study and experimentation. 

Here’s how Mr. Dwan him- 
self solved the problem: He 
took a strip of unused film, 
fastened it to the window- 
pane, and with the point of a 
glass thumb-tack scratched on 
it several branching lightning 
bolts. An artificial tree was 
flashed on the scratched film. 
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Bell Rings When 
Bottle Is Empty 


“TTARK, the bell is 
riangine tt” 
Whereupon the nurse 
removes the empty 
bottle from the hook. 
Bell and hook are 
part of a bottle-holder 
invented by Charles 
McNeil, of Beverly, 
Massachusetts. The 
bottle is placed in a 
cage suspended from 
the hook. A spring is 
attached to the hook, 
and this pulls the hook 
upward gradually as 
















The Old Oaken 
Fence Python 


ied you’ve never seen 
a python, and nev: 
hope to see one, take : 
long, careful look 
the picture above 
The queer snaky crea 
ture that is resting it 
chin on the fence is the 
dead image of a pythor 
ready to spring at its 
unsuspecting prey. 
Why dead? Because 
it is an old gnarled 
limb of an oak-tree. 
Except for the eyes 
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the baby drinks the 

milk. When the bottle is entirely empty, 
a screw on top of the hook will touch an 
electric conductor, thus closing a circuit. The 
bell rings and the nurse removes the bottle. 


A Laboratory on Wheels 


PPARATUS on this truck is used to 
test natural gas as it comes from the 
wells, to determine its gasoline content. 
Before gas from new wells is piped to a 
plant, its gasoline content is determined, 
to make sure that the quantity of the gaso- 
line per thousand cubic feet of gas will 
make it profitable to run it through the 
plant. Then, too, gas from wells already 
piped through plants is tested by this 
truck-compressor unit as a check. 
Attached to a reel on the right side of 
the truck is a rubber hose to reach from 
the truck to the gas line. Passing 
through a meter, the gas is measured. 
Then it. goes through the compressor, into 
a condenser, accumulating in a cylinder that 
extends below thetrunkbody. A gage-glass 
shows the cubic centimeters of gasoline. 
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This Airplane Is Not Traveling 
to the North Pole - 


SCATTERED through the snow-covered 
Swiss Alps are slanting slopes possibly 
smooth enough to permit a flying-machine 
to land if it is equipped with suitable run- 
ning gear. There are also lakes upon 
which a hydroplane could land, if they 
happened to be within convenient reach. 
The modern airplane engine has become 
such a reliable factor of safety that little dan- 
ger from motor trouble is to be feared, when 
the mechanism is in good condition at the 
start. The intense cold and the thin air 
prevailing in the region of the alpine sum- 
mits throws a strain upon the engine, which 
it must be specially designed to withstand. 





Sir Walter Raleigh’s 
Indian Pipe 


HEN you hear the name of Sir Wal- 

ter Raleigh, you immediately think 
of a puddle, a coat, and Queen Elizabeth. 
But Sir Walter did many things besides 
casting his coat in the mud for a queen to 
walk on. For instance, he helped in the 
work of colonizing America. 

He made friends with the Indians, and 
as a result they presented him with the 
strange pipe shown above. It is made of 
Virginia maple-wood, and has. many 
strange faces carved on the bowl. 

In the stem of this curious pipe is a 
whistle with which Sir Walter summoned 
his servants. 
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and the mouth, the oak 
python has not been 
changed. It was cut down forty years ago, 
and since then has decorated the fence, 
which is located in Seers Green, Bucking- 
hamshire, England. 


An Individual Fire-Escape 


PERSONS sleeping in hotel rooms with 
one of these little fire-escapes located 
near the window can feel perfectly safe, 
since, in the event of fire, it will lower them 
to the street below with no danger of 
accident. 

A man of average weight will drop about 
four yards a second until his feet rest on 
the street. 

A retarding device attached prevents 
the rope from passing through beyond a 
certain speed. The rope has a steel wire 
running through its center, and this is 
capable of sustaining a weight of eleven 
hundred pounds. 

The man seen in the picture below 
is shown ready to drop out of an eight- 
story window, and he does not look a bit 
frightened. 
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Advertising Space Rented on Mail-Boxes 


HE people in some of the countries 
across the seas are hard pressed to 
raise money to pay their national debt. 
To levy taxes on the rank and file of 
the populace is to work new hardships 
that have already reached a limit of 
endurance. 

Thus it is that the government of 
Germany has decided to sell adver- 
tising space on mail-boxes and other 
government property. 

How many mail-boxes are there in 
the United States? Think of the 
number in your own town, the num- 
ber on your own street. Of course 
they are better looking painted in 
neutral or plain colors; but if funds 
have to be raised to satisfy official 
desires and public necessity, selling 
advertising space is better than taxing 
the people. 

Advertisements of a uniform charac- 


HE plays the 

trombone in 
a theater. He sits 
beneath the stage, 
and, what is more, 
he faces the au- 
dience. He can’t see the play. 
At the end of the crook of his 
long trombone he fixes a mirror. 
Thus he sees the stage, not be- 
cause he is interested in the 
play, but because he must give 
a blast from his instrument at 
the right moment to suit 
some action or word on the 
stage. 

Every one is familiar with the 
mirror used by the organist in 
a church, tilted so that he can 
see the reflection of the con- 
gregation and can get his cue 
when to play. 

The simple idea of “looking 
around a corner” has been de- 


ter, ornamentally considered and artistically de- 
signed, would not spoil Uncle Sam’s mail-boxes. 
Besides, they would save the expense of paint. 






How the Trombonist 
Watches the Play 


veloped into the ‘‘periscope.” In some 
periscopes lenses and diagonal reflecting 
prisms are used instead of mirrors. A lens 
at the upper end of the tube brings the: 
rays of light upon a reflecting surface 
at an angle of forty-five degrees to the 
axis of the tube and these rays are 
brought to a point at the bottom of the 
tube after a second reflection from the back 
of a prism. In other periscopes only two 
mirrors and no lenses are used. 

Every automobilist is familiar with the 
principle pressed into service by this inge- 
nious musician. A little adjustable mirror 
is often used on the wind-shield to see cars 
approaching in the rear. 

Mirrors have been used over windows 
and doors to give the occupants of a room 
a view of the street. Instead of having to 
go to the window and lean out to see who 
is at the front door, all the housewife has 
to do is to look up at the mirror. It is 


























tilted at an angle suitable for throwing the 
reflection inte a convenient location. 





Find Your Own Seat in 
the Theater 


AN a theater do without ushers? 








Several theaters in Vienna have 
managed it by placing an electric light 
on each seat. When theseat is empty, 
the light flares up and illuminates the 
number on the seat. But when the 
seat is occupied, the light, becoming 
disconnected, disappears. 

If you arrive after the play has 
started and the theater is dark, it will 
be a simple matter for you to find your 
illuminated seat. Then, too, you will 
not annoy the people who are already 
seated and are interested in the play. 
If an usher guides you, she must tell 
you where your seats are and perhaps 
flash a light on them, greatly disturb- 
ing the people who arrived before the 











lights went out. 
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A “path-digging’’ machine that cuts its way 
into a coal-pile, loading a ton of coal a minute 


Digging through the Coal 


\.7O man can dig a ton of coal and load it 
4 into a wagon each minute of the work- 
ing day. But it is possible for one man to 


make a machine do this work for him, and 


is indeed a wonderful labor-saving machine. 


buckets” can reach more material. 


CRUBBING and mopping floors is one 
of the most disagreeable tasks for 
houseworkers. The apparatus illustrated 
is a German invention, and in some 
respects it resembles some of the numerous 
mopping devices used in America. 
Attached to a long handle are two fold- 
ing wings of metal. One of 
the wings isrigidly attached 
to one end of the handle, 
while the other wing may 
be opened like the cover of 
a book or closed almost in 
contact with the fixed wing 
by means of wire rods held 
in place by a clip. Fastened 
to the outer side of the 








The scrubbing-cloth is held 
firmly between two metal 
wings; the device is easily 
manipulated by means of the 
lonz handle 











that at the low cost of half a cent a ton. Wagon-loaders 
have been in operation for a Jong time; but the device that 
uses propeller blades to break into the pile of coal or crushed 
stone to be loaded into a wagon or passed upon a conveyor 


A man at best can shovel but two tons an hour; with the 
machine he can shovel about sixty tons in that time. 
earns five dollars a day, the cost of moving the sixteen tons 
of coal he would handle in a working day amounts to 
thirty-one cents a ton. This is large compared with the 
machine handling of the same amount for about one and 
one-half cents—which includes both labor and power. 

Crushed stone, sand, gravel, coal (both hard and soft), 
can be dug up and discharged into a truck, all in one opera- 
tion. No longer are human shovelers needed to work in the 
sun or the drizzling weather to clear a pathway for the 
back wheels of the wagon-loader in order that the “elevator 











not only in clearing the bulk of snow from a railroad ro..d- 
bed, but in cleaning the rails sufficiently for the wheels <o 
get good traction. 

It consists of a main plow, adapted to clear away the 
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Little Plows Make a Big One 


COMBINED snow-plow and flanger, invented 
Eben R. Packer, of Wilmette, Illinois, is effect’, 


body of snow from the track, and rearward of t iis 
plow are diminutive plows that are spaced close to 


the rails to clean them off if any small quantity of snow 
remains after the main plow has passed. Difficulty bh: 
often been experienced in operating snow-plows by reason 
of the fact that they do not clear the snow from the rai); 
sufficiently, and it is to overcome this defect that the 
flanges, or small plows, are provided in the rear of the 


plow. 


The flange blades may also be used for clearing the 
track independently of the main plow and are suited 


for such use in inter-urban 
service. 

They can be made to clear 
the full gage of track, and thus 
eliminate, to a large extent, 
the use of heavy snow-fighting 
equipment that lies useless 
the greater part of the year. 





If he 














Whirling the snow before it in a huge cloud, this new 


plow makes short work of clearing railroad tracks 













Getting ready for 
the usually un- 
pleasant task of 
scrubbing the 
kitchen floor. The 
mopping - cushion 
contains a sponge 
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Scrubbing Floors with a Hand Machine 


movable wing is a stiff brush, which is 
immersed in soapy water and used for 
scrubbing. After a certain portion of the 
floor has been scrubbed, the wings of the 
. hook-like holder are opened and a cushion 
. or bag filled with sponge is inserted and fas- 
- tened between the wings by closing and 
clamping them. This cush- 
ion, the edge of which ex- 
tends beyond the wings, 
is soaked thoroughly in 
soapy water, pressed out, 
and then used for mopping 
the scrubbed part of the 
floor. Neither the brush 
nor the mop need ever be 
handled by the operator. 


When the mopping-cushion 

becomes. muddy from use, it 

is rinsed out in clean water 

and soaped over again to 
, tackle-a new area of floor 
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Collecting Fish for the Aquarium 


ISITORS to wonderful city aqua- 

riums, like that one in old Castle 
Garden, where in the early days 
Jenny Lind charmed New Yorkers, 
seldom stop to consider that the 
strange and beautiful specimens be- 
hind the glass walls did not originate 
there. 

How does a public aquarium get 
its fish? As a rule the dealers in 
live fish sell only goldfish, alligators, 
and sea-lions, so that when a variety 
is desired for the collection of an 
aquarium, it is necessary to send out 
an expedition to get the kinds of 
specimens that are wanted. 

For this purpose Dr. Charles H. 
Townsend, director of the New York 
Aquarium, has built and equipped a 
small, staunch boat designed for this 
particular purpose. . The Sea Horse is 
a thirty-foot sloop equipped with sails 
that are used with favorable wind, and 
alsoatwenty-five-horsepower 
gasoline engine. 

In the center of the boat 
is a tank or ‘‘well,’’ ten feet 
long, seven feet deep, and 
three feet wide, which is filled 
to a depth of two and one 
half feet with water. It is 
large enough to hold a ten- 
foot shark, if such a speci- 
men is desired. 

On a recent three-day trip 
off Sandy Hook, about three 
hundred fish were brought 
back to be used in the ex- 
hibition tanks of the aqua- 
rium, where thousands of 
people go every week to see 
them. 

In this region of the coast 
there are more than two hun- 
dred andtwenty-five different 
kinds of fishes scientifically 


Ry courtesy 


recorded, and it is the pur-' of New York 


Aquarium 


pose of the director of the 
aquarium ultimately to se- 
cure some of each. Caught 
in the hauls after plenty of 


The Time-Saving 


FFICE efficiency managers, please 
QO take notice! Here is a book- 
keeper’s desk, invented by B. P. 
Beeson, of Sapulpa, Oklahoma, that 
will add efficiency to any accounting- 
office. With it a bookkeeper may 
keep all of his books spread out before 
him, and reach any one of them 
merely by turning his swivel-chair. 

The table is built in the form of 
a semicircle, and the bookkeeper 
takes his place at the center. At one 


end of the table a small cabinet is 
placed in which may be kept the books 
in use. 

When a long table is used, the 
bookkeeper must leave his seat each 
time to get the book he desires to use. 








hard work were puffers, spots or 
lafayettes, flounders, eels, rock-crabs 
big horseshoe-crabs, and sculpins. 

Seine fishing took up much 
of the time. A trawl was also 
dragged on the sandy bottom for a 
distance. With a 
crew of four men 
the work is easily 
accomplished, and 
comfortable quar- 
ters are provided 
for the crew aboard 
when their work of 
the day is done. 
Besides being capa- 
ble of carrying a 
shark if one is cap- 
tured, the well is 
large enough to ac- 
commodate a five 
hundred-pound 
fish. 











aie A 






The Sea Horse is equipped with a well 
in which even a shark can live 


Bookkeeper’s Table 





























The bookkeeper can swing around to 
any one of his spread-open books 
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Here is a bed that 
clamps the bedclothes 
and folds up into a 
compact arrangement 


The bed can be put 
into the clothes-closet 
without disturbing the 
clothes hanging there 


Living-Room and 


Bedroom in One 


ERE is a device that 
makes it possible to 
use one room for the double 
purpose of a sleeping-room 
and living-room, and yet in 
the daytime not only to have 
all the floor space free for 
living-room purposes, -but to 
have nothing about it to 
suggest the bedroom. 

At night the room con- 
tains what is practically an 
ordinary metal bed, resting 
firmly on four feet on the 
floor and of full size. In the daytime 
it can be instantly tilted up and swung 
into a dress-closet of ordinary dimen- 
sions, the door may be closed, and the 
room, as far as the bed is concerned, 
will be a living-room. 

The bed can be swung into a closet 
that is only thirty-five inches deep 
and in the average clothes-closet there 
is still room for clothing, and entrance 
may be gained to the closet without 
removing the bed. Since the bed does 
not hang on the door, but rests on the 
floor at all times, there is no strain on 
the joists or frame of the closet door. 
The bed itself does not fold, but turns 
up and by means of friction-clamps at 
the foot, the bedclothing is held in 
place when the bed is in the closet or 
recess, and the pillows are held in their 
place by the head frame. 

Not only does this device conserve 
space, but it also saves expense in fur- 
nishing, since one room does duty for 

two. This bed is an improvement 
over the old folding-bed that every one 
recognized for what it was. 
































































































































































The spectroscope that 
identifies gases by find- 
ing the part of the vis- |i 
ible spectrum they ab- — 
sorb \\" 





A small tube of the gas 
argon, and a_ semi- 
finished  electric-light 
bulb that is to be filled 
with the same gas 


3) ANG! 


at one stroke. 








pieces of leather. 


the price. 


How Precious Gases Reduce Light Bills 


BOUT one per cent of the air every 
man. breathes is composed of the 
‘noble gases,’’ and the other ninety- 
nine per cent of nitrogen, hydrogen, 
carbon dioxide, and oxygen. 

For respiratory purposes there is 
little need for anybody bothering much 
about the aristocratic gases, argon, 
neon, helium, krypton, and xenon, for 
every one of these elements is so abso- 
lutely inert that no matter how much 
it may be petted or abused by scientists 
with instruments of experimentation, it 
shows not a sign of response. They 
are all chemically inactive. 

The rarity of these gases is another 
basis for their claim to nobility. Argon, 
by far the most prevalent, forms about 
ninety-four hundredths of one per cent 
of the air. Of neon there is but one 
part in 55,000 by volume in the air; 
helium, one in 185,000; krypton, one 
in 20,000,000; xenon, one 


dollars a year on their electric-light 
bill. 

As for helium, everybody realizes its 
peculiar value for the inflation of 
dirigible gasbags. Its absolute inert- 
ness makes it non-inflammable, hence 
no enemy bullet could explode air- 
craft of that type. 

Before the war we had distilling ap- 
paratus which took it out of the air for 
about seventeen hundred dollars a 
cubic foot, but it can be collected very 
much more cheaply today. But even 
at ten cents a cubic foot, it would 
cost $300,000 to fill a first-class 
dirigible. 

A use has been found for neon, 
whose only claim to commercial dis- 
tinction is that when a current of 
electricity is passed through a tube 
of it, a beautiful orange-pink glow 
is given off. 


The shape of the piece of 
leather cut for the “‘upper’’ of the 
shoe is shown at the left of the 
picture. It will be seen that when 
it is bent double, this forms the 
crude shape of a finished shoe. 
The average shoe contains three 


t Much of the labor put in on 
the manufacture of the 
shoe has to do with the 
sewing together of these 
pieces. The new method 
of producing shoe uppers not 
only produces a more rugged 
shoe, but it also brings down 
Sewn seams in 
shoes are apt to rip. 

The shoe-with the single-piece upper has but one 
sewn seam. This runs up the back, where the two ends 
of the leather piece meet when it is doubled. 
be seen from the insert that it is not even necessary io 
sew in the tongue of the shoe. 
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Making Shoe Uppers in One Piece 


Down comes a die on - 
a huge stamping-press, and 
the entire top of a shoe is cut out 





A __ shoe 
“upper”? made of one 
piece of leather. The 
shape of the single 


with an 


piece of leather is 
shown in the insert. A 
more rugged and 
cheaper shoe _ results 


It will 


Driving a Boat Like 
an Airplane 


ORTY-THREE miles an hour is 
the speed of this gliding boat. A 
powerful airplane motor mounted on 
a pontoon with a streamline cabin 
makes up this craft, which has been 
designed for passenger-carrying ser- 
vice along the shallow rivers of French 
colonies. Ten passengers can be seated 
in the cabin. 
The usual cruising speed of the boat 
is thirty-seven miles an hour with a 
full load. It carries enough fuel to 
travel for four hours, in which time it 
can cover a distance of 148 miles. 
The pilot sits back of the twelve- 
cylinder aviation motor, where he con- 
trols the entire movement of the boat. 
When he wishes to turn the craft, he 
manipulates two rudders, one acting 
on the air and the other on the water. 
The air rudder is similar to the rudders 
used on airplanes. The pilot sits in a 
cockpit, protected from the 








in 170,000,000. If a man 
were existing on xenon 
alone, it would take him 
twenty-one hundred years 
to get an ordinary breath. 
The one member of the 
gas nobility that is earning 
its living is argon. Argon 
has been found to be ex- 
cellent for filling inean- 
descent lamps of certain 
sizes. It increases the effi- 
ciency of the lamp and 
lengthens the life of the 
filament because it can be 
said that argon saves the | 














terrific air-currents. 

Two radiators keep the 
motor cool. These are 
made up of two concentric 
collectors united by a large 
number of thin copper radi- 
ating fins through which the 
water passes. A radiator 
of this type, with one gallon 
of water, has a radiating 
surface of 710 square 
inches. 

The pontoon is construct- 
ed like the very latest hydro- 
plane racing-boats. The bot- 
tom is made in an inverted 











people of the United States 
more than fifty million 


airplane. 


This boat is driven by an air propeller just like an 
Her speed is forty-three miles an hour 
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V shape, which tapers off as 
it approaches the rear. 
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Making Sound-Waves Draw Pictures 





AN you imagine the profile of a ) If the sound-wave represents 
C beautiful woman translated into S noise, the curve drawn will be 
delightful organ music? Harmonious ¢ unsymmetrical and ugly. If 


sound, when analyzed, will also trace 
peautiful profiles with amazing accur- 
acy. There is nothing poetic or sen- 
timental about the work of Dr. Dayton by 
C. Miller, of the Case School of Ap- 
plied Science, who discovered this al- 
most unbelievable similarity between 
the charm of physical beauty and the 
beauty of sound. It is a scientific 
reality. 

Back in the physies class at school, 
we all experimented with the mano- 








certain chords of music are 
oe analyzed, the profile of a beau- 
tiful face will be traced as if 


magic. Any profile is re- 


producible by compounding a 
number of simple curves rep- 
resenting harmonic music. 
The synthesizer has thirty- 
two elements, each tuned to 
represent simple harmonic 
components. 

Can the profile of any face 


metric flame that rendered sound- ; ; be translated into music? To 
waves visible by causing fluctuations The upper record is one of noise. The be sure—profiles may be trans- 
3 B hi he fl lower record is one of harmonious lated i ith “s “i 

in the flame. y watching the ame music. A beautiful profile drawn by ated into either music or noise. 
in a revolving mirror, the vibratory sound-waves is shown at the right Your face represents either 


effect of the 
sound-waves im- 
pinging upon the 
diaphragm used in 
connection with 
the flame can be 
seen. 

Dr. Miller has 
developed a- har- 
monic synthesizer 
which analyzes 
sound-waves and 
draws the resul- 
tant curves on a 
sheet of paper. Each of the thirty-two elements of the machine is tuned to a certain frequency 





harmony or a dis- 
cord. The faces 
of some people 
would create a 
terrible ‘‘noise”’ if 
they were trans- 
lated into music. 
Other people 
would have, “low, 
melodious faces, 
full of harmony.” 
Next time you 
look in the glass, 


The harmonic synthesizer resolves sound-waves into their harmonic components. see which kind 


you have. 


Metal Poured without a Ladle How Fireflies Make Their Light 


NTIL this device was perfected, it was necessary to F we could manufacture light on a plan as economical as 
bring hot metal to the molds for pouring. With this that of the firefly, the glow-worm, and other living “‘light- 
new arrangement the molds are brought to the furnace makers,” our illuminating problems would be solved. 
and poured. Professor E. Newton Harvey, of Princeton University, 


According to common custom, the molten metal istapped has devoted much time to the study of animal lumines- 


from the furnace into a 
ladle, which is then trans- 
ported to the molding or 
casting floor, while the 
metal is allowed to run into 
each mold from the ladle. 
The contrivance illustrated 
isa radical departure from 
this old practice. The 
furnace itself is an electric 
one, 

In the foreground is a re- 
volving table on which 
stand several molds. Each 
mold is made to assume a 
position directly in front of 
the pouring spout, and a 
gentle tilting of the furnace 
causes the metal to flow 
directly into the molds, 
one at a time and succes- 
sively. 

The man at the right not 
only controls electrically 
the motion of the revolving 
table, but also opens and 


closes - 

fu ~~ the — hole 5 Pa The molds are mounted on a rotating table. This has the advan- 
Thace, regu ating the flow tage of continuous operation. The table is provided with eleven 

of the metal into the molds. molds. Production is greatly increased through the use of this device 
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cence. He finds that this 
brand of “‘light-making’’ is 
similar in one way to our 
own methods. 

A candle, a match, or any 
other substance that burns, 
does so only in the presence 
of oxygen. This element 
is also necessary for the 
production of light by the 
firefly. But it differs from 
our process because no car- 
bon dioxide is given off, and 
because so little heat is gen- 
erated. Without water the 
firefly cannot produce light. 

The firefly’s flash is actu- 
ally made by a substance 
called luciferin. When it 
combines with the oxygen 
it becomes oxyluciferin, and 
after the flash is effected 
and the chemical combina- 
tion made, the oxyluciferin 
is reduced in the presence 
of a reducing agent, becom- 
ing luciferin again. In this 
form it can be recombined 
again and again. 





















A turtle usually crawls 
in his shell when a man 
steps on his back. This 
turtle, however, knows 
his man, and he also 
knows that if he doesn’t 
stretch for his food he 
won’t get it. His food, 
by the way, is a large 
ripe banana 


Dinner at the Zoo 
What it means to feed the animals 


Photographs © Keystone View Company 




























Every baby knows a 
bottle when it sees one; 
this baby is a South 
American woolly mon- 
key. His nails are sharp, 
but he does not use them 
unless some one tries to 
take his dinner away 
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This is a case of Mohammed and the moun- 
tain in which the keeper plays Mohammed, 
and the giraffes the mountain. The giraffes 
did not happen to feel hungry and refused to 
bend their necks; the keeper, perforce, 
climbed the fence 


When the hippopotamus sees the keeper ap- 
proach with a pitchfork in hand, he opens his 
huge maw and waits. Presently a large wad 
of hay lands on his tongue—dinner is served 
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The __boa-constrictor’s 
dinner is very notice- 
able, even after he’s 
swallowed it; it’s lodged 
about one third the way 
within him. Is he suf- 
fering from indigestion? 
That’s what the keeper 
is worrying about. The 
boa had a rat for din- 
ner; he is particularly 
fond of birds and small 
mammals, and prefers 
them alive 




















Phipps is the name of 
this monkey. He’s 
about the same size as 
the baby woolly, al- 
though he is_ several 
months older. His din- 
ner is fed to him by 
spoon—thus he learns 
table manners early. He 
was given to the New 
York Zoological Park 
by Mrs. Charlotte Don- 
nelly, who is shown here 
feeding him 
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Lights for the 
Celuloid Drama 




































The reels in two-thousand- 
feet lengths are placed in 
automatic motor - driven 
winders. If anything goes 
wrong with the film during 
the winding, the mechanism 
automatically stops and little 
damage is done 






























Fireproof metal cases are used to 
keep the film in the projection- 
room. Other precautions are 
taken to prevent a fire. The metal 
doors and shutters are arranged to 
close the instant a fire starts 















A dial indicates signals sent 
to the orchestra, motion- 
picture operator, and elec- 
trician by the director. There 
is also a film speed-indicator 
that the orchestra leader 
follows to time his music. 
Such signals as Ready; Go; 
Stop; Spotlight; Focus: 
Orchestra, etc., are read 





The switchboard operator merely turns the 
handle of a wheel gradually to reduce or in- 
crease the current, causing the lights to grow 
dim or bright 








This is the projection-room’ of New York’s largest thea- For the theatrical part of the performance various spot- 
ter, the Capitol. There are four large two-thousand- lights are used. These are composed of one-thousand-watt 
feet projection machines having an indicator like a incandescent lamps and powerful arcs. Colored gelatin 





speedometer that shows the number of feet being run off filters are placed in front of the light for variety 
































The Leviathan, flying in the swift winds of lofty altitudes. The engines as well as the 
passengers are enclosed in a sealed room, where atmospheric pressure at sea-level is auto- 


matically provided 


High Flying in a Sealed Airplane 
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Let Steam Do the 
Family Washing 
GERMAN has invented g 


boiler in which the , 
process of clothes-washi 


carried out. It consists 


hole 
ng ig 
oO! an 


upper and a lower compartment, 
The lower compartment cont aing 


a receptacle with a central 


s Tay 
pipe and a clothes cover. The 
clothes are placed in the Jower 
compartment and a soap solv- 


tion is poured over them. 


When the lower compartment 
is heated, the steam generated 
passes up through the clothes, 


releases the dirt, and also 
clean hot water in the 


heats 
upper 


compartment. As the tempera- 
ture rises, the boiling soap solu- 
tion bubbles up, gushes over the 
clothes cover, and back into the 
clothes. After half an hour the 
dirty soap solution is drained off. 
Hot water from the upper com- 
partment takes the place of the 


discharged soap solution. 


| March, / 


O° 
motor- 
straig! 
not 1 
but a 
mech: 
The 


straight 
sists 0! 


having 
similar 


mounts 


casing. 





at 
co 


» D 
ew 
is 
lev 
as 

a 
on 


to. 
od 


T 


so that th 


roscope 


Vv 


freedom. 
about an 
and casing 


turn. 


Th 


in the cas 
and the o 

As the : 
idly forw: 
will drive 
tremendo 







































IGH altitudes are uncomfortable 

for passengers and engines alike. 

The dearth of oxygen makes breathing 

uncomfortable, while the thin air and 

lack of oxygen spoil the proper func- 

tions of a gas-engine. To navigate the 

region of high winds, where astonish- 

ing speeds could be attained by taking 

advantage of the favorable currents, 
requires a special type of airplane. 

A diver can descend several hundred 
feet under water only when he is en- 
closed within a suitable diving-jacket. 
Now comes the amazing suggestion 
that airplanes intended for lofty alti- 
tudes, from twenty thousand to thirty- 
six thousand feet, should have her- 
metically sealed compartments for 
passengers and engines. The idea is a 
development of the “enclosed car’’ in- 


vented for balloons by Louis Tridon 
in 1871. This comprised two plat- 
forms hung from the balloon, the 
upper platform being used as a 
maneuvering car. When the craft 
reached the high region of the air, 
the pilot descended through a man- 
hole into the closed compartment 
below. Here oxygen flasks were 
placed, and there were clothes 
saturated with lime water to absorb 
the carbon-dioxide exhaled from the 
lungs. 

Louis Breguet has devised the 
modern aerobus for altitude flying. 
The Leviathan is built entirely of 
metal, and its motor power consists 
of four eight-cylinder engines hav- 
ing a total of nine hundred and 
fifty horsepower. 


ITH a new electric — 

monorail system de- MONORAIL AS “Be HONS 
signed specially for lum- 
ber-yard work, loads of 
fifteen hundred feet of lum- 
ber may be picked up and 
moved from one point to 
another as easily as you can 
lift a glass of water from 
one table to another. 

Upon the monorail sys- 
tem is run an electric hoist 
and operator’s car. The 
hoist picks up the lumber 
and moves it to any point 
along the monorail system, 
the tracks of which may be 
swung between buildings, 
freight-car loading stations, 
or on wharves for lighter 
loading. Current is carried 
in cables supported on in- 








A special type of cradle is used in 
carrying the lumber on the monorail; 
the system is very useful in the loading 
and unloading of ships 
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VALVE HANDLE 


CLEAN HOT 
WATER 


CLOTHES 
COVER 


PIPE TO SOAP 
WATER 
COMPARTMENT 


The dirty clothes are placed in hot, 
soapy water, which bubbles over the 
clothes for half an hour; then the dirty 
water is drained off 


Handling Lumber with an Electric Monorail 


sulators attached to the 
monorail track. 

One of the details that 
has made this handling both 
quick and economical is ‘a 
special type of cradle for 
picking up the lumber and 
holding it while it is being 
moved from one point to 
another. This cradle is 
made in two parts, sepa- 
rated by a ball-bearing race, 
so that the lower part, 
which carries the lumber, 
may be swung around and 
the lumber picked up or 
deposited in any position. 

Another quick-action fea- 
ture is the four grapple- 
hooks, which fit around the 
two cross-timbers upon 
which the lumber is piled. 
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‘Steering: with the Gyroscope 


N] application of the gyro-toy is 
O a -evice to enable an airplane or 
motor-)oat to steer an absolutely 
straight course in dense fog. This is 


not the now famous gyro-compass, 
but a new and exceedingly sensitive 
mech: ism. 


The device that pilots the aviator 
straight as an arrow on his course con- 
sists of a heavy-rimmed gyro-wheel 
having on its circumference blades 
similar to those of a water-wheel, and 
mounted inside a cylindrical 
casing. This casing is pivoted 
so that the mechanism is a gy- 
roscope with two degrees of 
freedom. The wheel turns 
about an axis, and the wheel 
and casing together are free to 
turn. There are two openings 
in the casing, one to admit air 
and the other to release it. 

As the airplane is driven rap- 
idly forward, the admitted air 
will drive the gyro-wheel at a 
tremendous speed. Itsinventor states 
that this speed may be as high as 
twenty thousand revolutions.a min- 
ute. Therefore the very great inertia 
developed tends to keep the wheel ro- 
tating with the axis constantly point- 
ing in the same direction, that is, 
crosswise of the car, and with the 
pointer in a vertical position. But, 





The airman can 
keep his course, 
even through fog, 
if his plane is 
equipped with the 
application of the 
gyroscope shown 
below. The de- 
vice can also be 
used on a motor- 
boat 


DIAL-SUPPORTING FRAME ~ i SNIFE EDGE, 


AND PENDULUM on a, 


let the airplane turn ever so slightly 
to the right or left, and the gyro-wheel, 
being subjected to another curvilinear 
motion, immediately begins to pre- 
cess. Like any other gyroscope under 
similar circumstances, the gyro-wheel 
instantly responds to the new motion 
and places its axis along a line between 
the horizontal and the vertical. Con- 





sequently the pointer is de- 
flected from its zero position 
and warns the aviator of his de- 
viation from a perfectly straight 
course. 

This precessional movement 
is literally quicker than human 
thought, and, however slight 
the turning of the airplane may 
be, its effect is immediately 
registered. A movement upward or 
downward, either in a straight line 
or a curve, has no effect upon the 
gyroscope, for it does not change the 
direction of its axis of rotation. 

The device may also be used on 
motor-boats, but at low speeds the 
gyro-wheel would not rotate very 
rapidly. 


Elevator Doors Operated by Push-Buttons 


HE job of an elevator operator 

looks easy. But when the ele- 
vator is of the freight type, with the 
floor openings protected by heavy 
doors that must be opened and closed 
each time goods are put on or taken 
off the elevator, the operator is fagged 
out at the end of the day. 

To save the man-power of the ele- 
vator operator and thereby speed up 
his work, electrically opened and 
closed doors have been devised. 
These new doors are so evenly bal- 
anced that they may be instantly 
opened or closed by simply pushing 
a button. 

The doors are made in two sec- 
tions, one above the other, and are 
hung, as shown, by chains, rods, and 
pulleys. All the doors are electric- 
ally interlocked so that the elevator 
car is inoperative until the doors are 
closed and locked. The operating 
machine is located in the basement 
of the building, and consists of a 
motor mounted on a machine base, 
With a solenoid brake for driving a 
cable drum with worm-and-gear re- 
duction. Two steel cables fastened 
to the drum lead up through the 
shaft, one on each side of the line of 
doors, and pass through the hanger 
bars at the upper part of the lower 
Section of each door. To open the 
door, the drum unwinds the cable, 





























These doors are made in two sections, 
and are electrically interlocked so that 
the elevator car can not move until the 
doors are closed and locked 
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allowing the door to part, the lower 
section being overweighted, thereby 
causing the two sections to part sim- 
ultaneously. The remaining doors 
are held in place by a lock, a cam on 
the elevator car releasing this lock 
as the car approaches each landing. 

These doors are also very safe and 
there is practically no danger of a 
person getting caught when they come 
together. If a man did get caught 
in the door, the operator of the ele- 
vator could open them instantly to 
release him, by merely pressing the 
button. 


Sugar to Detect Typhoid 


YPHOID germs thrive on sweets. 

Thus physicians often use rare 
fine sugars for detecting them. The 
germs will rapidly multiply when in 
contact with the sugar and will soon 
make their presence known. 

Heretofore Germany has monopo- 
lized the rare-sugar market, but now 
many manufacturers are able to pro- 
duce these sweets. Some of them 
cost several hundred dollars a pound, 
for the process of manufacture is very 
slow. 

Due, undoubtedly, to the use of 
these sweets, a comparatively small 
number of our men died of typhoid 
in the recent war. 
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Grinding Wheat for the Neighborhood 


\V HEAT unground can be purchased at a comparatively 

low cost. When white flour is made, the outer portion of 
the wheat grain is removed, and with it the more nutritive 
element of the wheat. 

During the war, the suggestion was made that people grind 
their own flour in a coffee-mill. Some people, who did not have 
the time or the facilities for grinding, combined their interests 
and bought one of the old-time mills with stone burrs that pro- 
duced wholesome whole-wheat flour. Thus arrived the ‘‘commu- 
nity mill,” grinding flour for the neighborhood. Men and women 
took turns at grinding wheat and baking the bread. It was fine, 
palatable bread, and much cheaper than that bought at the grocery. 

















Grass that Sells by the Yard 


“QEND me ten yards of thirty-six-inch 
grass.” 

Grass is sold by the yard as if it were 
cloth, now that Mr. MacDonald, of Har- 
penden, England, has dis- 
covered that grass. will 
grow on a bolt of goods as 
well as in soil. 

He lays out yards of 
cloth on the floor of his 
greenhouse and sows grass 
seed thereon. When the 
grass has grown sufficiently, 
the cloth is rolled up and 
shipped to the buyer. Then 
the cloth is stretched out on 
the level ground of the 
lawn-to-be and in a few 
days the roots of the grass 
will have got a good foot- 
hold in the ground. 

Lawns made in this man- 
ner can be used shortly 
after they are laid. 
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The Sails Form an Umbrella 
Over This Boat 


WO Italian airmen have devised a novel 

craft, known as the ‘“‘umbrella-boat.”’ 
It is shown in the illustration below, with 
the inventors in one end of the craft enjoy- 
ing the sun and breeze. 

The sail is made oval in form. Two 
sections make up the sail. These open and 
close like a fan, and the pair can be furled 
in about a minute. 

Fore and aft the sail is a fixture. 
tilted sideways to take the wind from 
either quarter, and by actual trial, so the 
inventors claim, it has been found that the 
wind in the sail has no tendency to heel 
the boat over if the sail is properly de- 
signed and adjusted. 

Should these boats become popular, they 
would add a picturesque touch to the blue 
Italian lakes, as they skim over the water 
mushrooms. 
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Six Hundred and Fifty Cigarettes a Minute 


ID° you “roll your own’’? If so, you know that, working at 

top speed, you can roll only two cigarettes a minute. And 
they will very likely be too thin or too fat, too tight or too loose. 
Machine-made cigarettes are practically perfect, and they are 
turned out by the hundred. 

One of the latest cigarette-making machines is shown above. 
It was invented by an Englishman named Baron, and it is quite 
the fastest worker of them all. It will make six hundred and 
fifty cigarettes a minute. 

M. Baron, the _ inventor, 
hat in the picture above. 
the machine. 


is the man with the derby 
He is watching his assistant operate 





It is 














Elephants’ Whiskers on Hats 


OW it’s the elephant’s turn to be the 

victim of fashion; it has been elected 

by hat-makers to relieve the long-suffer- 

ing egrets and birds of paradise. Its 

whiskers will henceforth adorn 
women’s hats. 

Just why an elephant has 
whiskers, when the rest of its 
body is practically hairless, is 
puzzling. But, since it has 
them, they must be of some 
use, and surely ought not to be 
removed. Who knows what 
terrible change this may work 
in its disposition? 

Above you see an elephant 
that opened its mouth ex- 
pectantly when its keeper ap- 
proached. It undoubtedly ex- 
pects that a dainty morsel of 
food will be dropped on_ its 
tongue. What it will do when 
the keeper starts clipping is 
left to the reader’s imagination 
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A Gorilla at the Crank 
RAN XING a car is not so 
C sim: le as it seems. If you 


don’t idle the crank with 
:ay jump back at you 


care, It ; 
and break your wrist. 

There are many people who 
will 3 attempt to crank a 
ear. )ct John, the huge black 
gorilla elow, does it with the 
utmos! indifference. Does he 
realize the risk he takes? Or is 
he very wise and does he un- 


derstand the secret workings of 
cranks and crankshafts? 

John is a vaudeville actor, 
and he makes his headquarters 
in London. When this picture 
was taken, he was exhibiting 
his skill before a crowd at 
the Olympia in London. 


Turning a Log into a Bridge 


GREAT elm fell to earth with a crash. 

It landed firmly across a bank, the 
center part remaining in the air. In a 
short time the boys near by were climbing 
on it and running across it. 

It was far enough off the ground to act 
as a bridge, and the residents decided to 
make a real one of it, and thus satisfy a 
craving in the hearts of most of us, to 
climb obstacles. 

The twigs, small branches, and bark 
were removed, and the upper side was 
shaved off until it became flat. A railing 
was built at one side of this upper surface, 
and the log became a full-fledged bridge. 


© Keystone View Company 


This Back Yard Is Built on 


a Foundation 


a your land is thirty feet below front 
street level and the rear is ninety feet 
lower than the front, how can you build 
on it? This problem was solved by a New 
York architect. ; 

The steep bank of the Hudson has been 
turned into a building-lot by constructing 
a foundation higher than the house erected 
on top of it. The foundation is hollow; but 
its strength is more than sufficient to carry 
the six-story house. 

The space for a yard back of the building, 
on the street level, has been gained by the 
addition of a platform supported by an 
upright frame, the weight of which is car- 
ried on concrete bases. 


Digging the Cellar Last 


(yo* a contractor was called upon to 
erect a large concrete building during 
very cold weather. The ground was frozen 
so hard that he was unable to make an ex- 
cavation for the cellar. This fact did not 
deter him in the least. He went ahead 
with the building and dug the cellar later, 
when the weather was warmer. 


























Germs, Beware! 


“TZ ERCHEW!” Some one 

sneezes in the crowded 
subway train. All the people 
near are much alarmed; but, 
since they can’t move, they 
must accept the deadly germs 
showered around. 

Now, however, there is a 
small pocket inhaler that will 
kill these germs before they 
do any damage. When some 
one sneezes, get out your in- 
haler, put one end in your 
mouth, and breathe. The fumes 
you inhale will kill every germ 
that happens to be in your 
lungs at the time. 

This handy little inhaler 
opens and closes like a folding 
metal cup. 














This Is a Hotel! 
‘XAZE upon the Hotel Lutz, Oil Town, 


Oklahoma. The rates? About five 
dollars a day. Pay this or sleep in the open. 
Note the absence of bell-hops, coachmen, 
and taxicabs. This is the kind of a hotel 
that springs up overnight after oil has been 
discovered. When this happens, commu- 
nities develop rapidly and there is not time 
to construct a more elaborate place to 
sleep. People rush to the spot and they 
simply must have a place to lay their weary 
heads. The way of the pioneer is hard 
indeed. These mushroom oil-towns usually 
fade out of existence as quickly as they 
appeared. 
































Curing the Sick in the Zoo 


HE animals residing in the New York 
Zoological Park receive instant atten- 
tion if they show the slightest signs of ill- 
ness. The physician in charge of them has 
the walls of his office lined with shelves, 
on which medicines of all kinds are kept. 
If a keeper reports that one of his dumb 
charges seems to be poorly, and is losing 
weight, the cod-liver-oil bottle is brought 
forth. In many cases the animals are 
given the same sort of medicine as that 
which humans get when they are sick. 
Sulphur is used for curing blood diseases. 
Phosphate of lime is administered to 
strengthen the bones. Sugar of lead is 
sometimes given in cases of a very severe 
illness. 





Many Foods in One Dish 


HY does the sailor call his food 

“chow”? Because chow is an 
abbreviation of chowchow; and 
chowchow, according to the diction- 
ary, is ‘‘a mixture of all sorts of 
things.”’ 

The sailor’s meal is served on one 
large plate, and it soon becomes a 
mixture of all sorts of things. 

Now, however, there is an alum- 
inum plate that contains six separate 
compartments—a large one for meat 
and five smaller ones for vegetables 
and dessert, giving a bird’s-eye view 
of what the navy offers its sons for 
nutriment. 

The plate is just as easy to clean 
and store as the usual flat plate. 

It is now being tried out in the 
navy, and perhaps before long the 
word “chow” will become obsolete. 


She Holds the Largest and the 
Smallest Boots 


BOOT manufacturer well known in 

the United States made these boots, 
just to see how large and how small boots 
could be made. After he produced them 
he took them to a convention of boot 
manufacturers to show his brother manu- 
facturers the two extremes of boot-making. 
The small boots are so tiny that they just 
fit the fingers of the girl. Then this pretty 
young lady was asked to take the big boot 
and all the little boots and pose for a 
photograph for use in the Popular Science 
Monthly. 

The big boot has in it the same quality 
of material as the smaller boots. It is also 
surprising to know that the same process 
was used for the manufacture of both 
these boots. 

It would take a big man with big feet to 
fill this boot. Mr. Johann Van Albert, a 
giant Hollander, who recently came to 
this country, is eiglt feet, five inches high. 
Would this boot fit him? He takes a 
number thirteen shoe, but this one.must 
be at least forty in size. It would be much 
too large even 
for this giant. 
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Guarding the Punch-Press Girl 


OR guarding the hands of punch-press 

operators a safety device has been 
developed by an Ohio manufacturer. 

If the operator’s hand is not withdrawn 
from the die when the punch starts to 
come down, a wire arm sweeping across the 
front of the press pushes it gently away 
from danger, a necessary précaution for 

girls, who frequently forget work 
in daydreaming. A pin attached 


this arm its reciprocating motion. 

The device can be mounted on any 
} press, and the swinging-arm part of 
/ it may be removed and replaced 
whenever desired. 


t to the crankshaft bearing-cap gives 








A Hat-Bag for the Theater 


Pow do you dispose of your 
hat when you go to the 
movies? If you hold it in your 
lap, you will probably drop it 
when the picture becomes ex- 
citing. If you slip it in the 
wire holder under the seat, it 
can easily slip out and get 
walked on. 

There is now a bag that will 
fit under the seat and will hold 
all your belongings safely. It 
was invented by John Pidgeon, 
of New York. 

The new bag is made of 
strong cloth—usually cretonne 
—and is attached to a wire 
frame. You put your hat in 
it when the seat is up. Then 
you close the bag by means of a 
wire arm. 
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efficient but ugly. It stands out in 
front of ‘he house and spoils the looks 
of the ce. 

Wha’ = the remedy for this? Build 
more ely boxes. 

Below you see a mailbox that is 
made like a birdhouse. It is divided 
into two floors—the lower one for 
papers magazines, and packages, the 
upper one for letters. Each floor has 
its own separate door, which the mail- 
man opens when he arrives. The 
upper floor is lined with tin to pro- 

| tect the letters from a possibly leaky 
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Beautifying the Old 

rR. F. D. Mailbox 
_ 
sin 


ual R. F. D. mailbox is a 
affair of tin and wood— 


roof. if you decide to try out this 
birdhouse-mailbox, don’t be surprised 
if you find the makings of a bird’s 
nest in the midst of your mail some 
fine spring morning. 


Hot Springs in Iceland 


TRANGE as it may seem, there are 

several hot springs in Iceland. Thus 
the inhabitants are supplied with a con- 
stant flow of boiling water. On wash-day 
the women carry their soiled clothes to the 
nearest spring and let nature do the rest. 

In the picture below you see three women 
at work in Reykjavik, the capital of Ice- 
land. A metal railing has been placed over 
the spring to prevent the women from 
accidentally falling in. 

Incidentally, the railing supplies the 
women with a place to hang clothes while 
others are washed. 





Make Your Own Records 


od you believe that your singing voice is 
as good as any you’ve heard on the 
phonograph, then you need one of the new 
home recorders. 

The recorder consists cf an adjustable 
bracket and arm, a horn, a metal guiding- 
plate and finger, and a recording needle. 
Attach the bracket to the front edge of your 
talking-machine, and adjust the arm to 
suit your particular machine. Fit the 
metal guiding-plate, which is spirally 
grooved, over the spindle of the turntable, 
and place the metal finger in the outside 
groove. 

Place a blank wax record on the machine 
and set the recording needle, take a 
deep breath and pull the release lever. 
The finger on the grooved plate guides 
the needle as you sing. 


United States Wealth per Capita 


Ae up all the money in the country, 
then count the number of people, and 
you will be able to tell the average wealth 
a person by dividing one number into 
the other. The Federal Reserve Board 
announced recently in its monthly bulletin 
that the per capita wealth in the United 
States is $51.06. This may not seem very 
large, yet it is $13.18 higher than the per 
capita wealth as estimated in the year 1917. 



























The Boot that Prevents a 
Prisoner’s Escape 


ERE are three men. One is the 
brother of the victim.of a mur¢er, 
another is the prisoner condemned for 
the crime, and the third is the officer 
of the law. 

It is easy to distinguish‘the prisoner 
by the curious weight that is attached 
to his right ankle. This is an 
invention of a former inmate of a 
prison. 

A metal frame fastened to the hot- 
tom of the heel supports the cast steel 
weight, and the prisoner feels the 
brunt of the burden he must lift only 
when he attempts to walk. 

It is necessary for him to walk very 
slowly when he is encumbered with 
this non-escaping device and a quick 
getaway is an entirely unknown 
quantity to him. 


© Kadel & Herbert 





A Floating Vegetable-Garden 


IVING in a boat on the river and grow- 
ing one’s own fresh vegetables is an 
experience not enjoyed by many people. 
Here is a resourceful woman who not only 
grows everything from lettuce to tomatoes 
in sufficient quantities for her own use, but 
has some to sell each season. 

If the houseboat dweller obtained the 
privilege of cultivating a small garden in 
an unused plot near the river-bank, the 
small investment would be a paying one. 
The products of the soil could be harvested 
and conveyed to ready markets, the boat 
itself becoming a floating ‘‘market-wagon.” 
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This miniature village was built by the small boy who is kneeling. The streets 
are paved and strung with electric wires, connected with a power plant 


His Play Is Building Villages 


OUNG Paul Schmoll, Jr., still 
wears short trousers and has a 
high soprano voice, yet he has already 
built an entire village—in his back 
yard. It isso marvelously constructed 
that people are always visiting it. 
Both the youthful builder and the 
village are located at Mobile, Alabama. 
The village covers an area of about 
four hundred square feet. In it there 
are fifty cottages made of wood, with 
asphalt shingles. The streets are ali 


paved, curbed, and strung with 
electric wires connected with a small 
power plant. There is a sawmill, a 
post-office, a schoo], a hotel, a 
museum, a park, a playground, and 
a complete fire department, all built 
to scale, in this tiny village. There 
are also stores and churches. 

The architect and builder may be 
seen in the picture above, kneeling, 
and explaining to a younger boy 
just how it works. 


The Draft that Never Fails 


F a steam plant is not watched care- 
fully, many thousand dollars can 
roll out of the chimney in the course 
of a year. The greatest loss is caused 
by running the boiler at maximum 
capacity while the actual need of 


-turbine is called upon for extra duty, 
the increased movement of the 
steam in the main feed-pipe actu- 
ates a valve, permitting more steam 
to flow into the turbine of the blower. 
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By Their Footprints Ye 
Shall Know Them 


AYS Dr. Charles W. Moreley, g 
chiropodist: “Let me see yoy, 
footprints and I will tell you how 
you feel or what you are thi: king 
about.” 
Dr. Moreley has applied his sys. 
tem to criminal detection with un. 
usual success. Footprints wil) tel] 
whether a man is short or tall, 
heavy or light, ill or well. Jeter. 
mination is indicated by keepin the 
feet in a parallel position. A cal- 
culative or curious person toes out 
considerably. Shiftiness and _hesi- 
tancy are indicated by a swaying 
walk. Good health is shown by a 
brisk gait. Sick people always drag 
their feet along the ground. 

A plaster-of-paris cast of the foot 
of a suspect will often give evidence 
of guilt. 














the steam-engine or -turbine may 


Fingerprints are used in criminal 





vary through a fluctuating load. 
A large part of the surp!us energy 
is wasted. 

Natural draft in a chimney 
also fails at times, and on a still 
day the fireman may have a 
difficult time keeping the fire at 
a point where it will meet the 
needs of the plant. These prob- 
lems are overcome by the instal- 
lation of a mechanical blower that 
will cause just the right amount 
of air to circulate through the 
firebox. Such an_ installation 
saves the cost of building a high 
chimney and insures uniform 
operation. 

This blower is driven by a 
small steam-turbine that is fed 
by the boiler in connection with 
which it is used. The fan of the 
blower is mounted upon the same 
shaft with the rotor of the tur- 
bine. The speed of the blower 
determines the amount of air 
entering the firebox. Automatic 
regulation is obtained by attach- 











detection—why not footprints? So 
reasons Dr. Charles W. Moreley, 
who has developed a system of de- 
tecting criminals by footprint 


Putting Flax Straw 
to Use 


LAX straw was thrown away 
as waste in former days, but 
now it is used in the manufacture 
of. rugs, carpets, and upholstery. 
The longer the straw, the better 
the price paid for it. In this 
country, the flax from Wisconsin 
is of the greatest length, says Mr. 
A. H. Wright, of the College of 
Agriculture at Madison. 

In Germany flax straw has 
been mixed with coal and used as 
fuel. But this mixture has not 
been successful, according to re- 
ports from the research station at 
Sorau. Too much labor and ex- 
pense are necessary for the 
amount of heat gained. The 
ashes must be removed [re- 

















ing a device to the steam feed- 
pipe. If the steam-engine or 


This automatic blower keeps the fire able to 
meet the needs of the engine-room 
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quently. There is also incom- 
plete combustion. 
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Ye Wind..Jt Up and Let It Work 
HIS weight motor is made to help used to drive clocks. The farmer 
do the chores on the farm. It will will have two things to wind up now 
yy a pump water, turn the churn, and drive before he retires—the clock and the 
~~ the crinding-wheel—if it is first wound weight motor. 
sted up. It is really a machine for storing When he gets up in the morning the 
ing up muscular energy and using it at will. weight motor will be ready to help 
“A weight attached to the end of a with the farm chores. It will be 
aie long rope is wound on a drum and _ necessary only to release the energy 
ne allowed to drop again, thereby im- that’was stored up the night before. 
tell parting motion to the drum. 
all, The power of the moving drum 
va is transmitted through a train 
ori of gears to the machine that is 
al- to be driven. The weight is 
me heavy and falls s’owly. The 
sai ratio of the gearing is such that 
ng the driving wheel of the ma- 
Be chine revolves at a fair speed, 
ag while the drum turns very 








slowly. The same principle is 








How it works. The 
raised weights cause 
the heavy inertia 
wheel to oscillate 
and thus to operate 
the pump 


A “two-cylinder”’ 
weight motor. 
Weights attached 
to long ropes are 
wound up on drums 
and allowed to drop 


Loading an Airplane through Its Nose 


N all forms of transportation, the 
cost of operation, including capital, 
establishment charges, running cost, 
maintenance, etc., increases roughly 
as the cube of the speed .of the carrier. 
Without considering the fuel for power, 
the cost mounts as the square instead 
of the cube. 

Cargo-ships and freight-trains oper- 
ate at the lowest practicable speeds. 
Air traffic will follow this same law, and 
its most practicable paying speed will 


an hour. This is a low practicable 
speed for air travel, but it is much 
faster than any other mode of trans- 
portation. 

The air route also takes advantage 
of the shortest distance between two 
places. 

With rapid modes of freight 
handling, and by changing cargoes 
from “ship” to “‘ship”’ as shown here, 
time also is saved. 

The pilot-house in the nose of the 
































This is the first successful wicker-weav- 


ing machine. The shuttle and weft are 
stationary, whereas the warp is woven 


Speeding Up 
an Ancient Industry 


““ ANY fish to-day, lady?” Not so 

long ago Marshall Lloyd, of 
Menominee, Michigan, was going from 
back door to back door asking this 
question. He was a fishmonger. And 
now he is a millionaire! 

His wicker-weaving invention did 
the trick. 

Since Biblical days wicker-weaving 
has been done by hand. The mother 
of Moses, so the Bible tells us, wove 
the basket in which she sent her son 
down the River Nile. And _ her 
method of weaving was just the same 
as the method used to-day. Mr. 
Lloyd’s machine is the first successful 
one of its kind. 

Mr. Lloyd’s first step was to find a 
way of holding the upright stakes or 
weft without attaching them to a frame. 
Then he built patterns for various 
articles, and built the drums of his 
looms after these patterns. Contrary 
to all other weaving methods, he uses 
a stationary shuttle and weft, and 








y be found. machine is swung back on special weaves the warp. Mr. Lloyd is using 
t The flying “‘tramp” shown in the hinges, the cylinder containing the nineteen looms in his factory, and they 
e illustration below carries four tons of cargo is run in on guide rails, and the are doing the work of five hundred and 
2 freight at a speed of seventy-two miles , craft is instantly ready to be off. seventy high-class workmen. 
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The freight-carrier of the air. The freight will be enclosed in a container that 
can be transferred froin one airplane to another in the manner shown here 


57 





































































Using a “blink’’ microscope. The plates to be examined 
are in frames. The observer looks through the eyepiece 


and sees both plates as one 


Discovering New Stars 


OW do astronomers quickly discover new stars, 

or variable stars, comets, or wandering planet- 

oids, many of which are too faint to be seen except 
by the method of photography? 
pare two negatives of the Milky Way region in which 
literally thousands of stars appear, and instantly pick 
out a tiny star-dot on one negative that does not 
appear on the other? The “blink microscope”’ saves 








came. 


farmer may 
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An Aid to Irrigation 


HE farmers in the great West, where during certai; 

seasons it is more arid than the East, must pay mor 
attention to their irrigation problem. They must hand] 
with care the water Nature bestows upon their field 
during the rainy part of the season. 

The culvert shown in the illustration has been cd; 
signed to aid the Western farmer in keeping his field 
in good condition. With it, he may allow water to pa: 
from one field to another with no danger of its passi1 
back. The return of the water is prevented by a sen 
tively balanced door that allows it to pass in one directi: 
only. ‘ The cast-iron door of the culvert closes with a ba: 
if the water attempts to return to the field whence 


With these culverts connecting his various fields, t! 








flood one field 
after another, 
thereby making 
good use of the 
little water he 
has at his dis- 


/ 





How can one com- 


hundreds of hours’ work for the 


astronomer in the laboratory. 
This instrument is so arranged that 


separate images obtained with sepa- 


rate lenses are made to coincide as 
viewed at the eyepiece between the 
lenses. The arrangement is that of a 
range-finder in which reflecting prisms 
are used. Each negative is illuminated _ rises. 
by an electric bulb connected with a 
device that alternately cuts off the 


light from each. 

The alternations are so 
perfectly timed that when 
both plates are identical, 
the image, as viewed at the 
eyepiece, remains steadily 
illuminated. But if an ob- 
ject is present on one 
negative that is absent on 
the other, there will be a 
gap in the interval of illu- 
mination. This causes the 
foreign object to twinkle, 
or “blink.” 

Any pair of pictures taken 
from precisely the same an- 
gle and including the same 
field of view, can thus be 
compared. A new star will 
blink among thousands of 
steadily shining stars, a new 
battery emplacement in an 
otherwise unchanged land- 
scape, as photographed 
from the air, will ‘‘blink,” 
thus disclosing its location. 





TANDARDIZED building can be 
assisted by the use of a simple de- 
vice by which the rooms of a house can 
be molded complete as the structure 


Here is an invention that enables 
the molding forms to be raised intact 
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ROUND CORNERS ae Ke 
<3—— ROOM MOULDS 


TURNBUCKLE 
MOULD BRACES. fl 
haf) a: 


” YOR HOISTING = ® 
PPER FLOOR MOULDS 





Concrete molds held by an automatic bracing which needs only 


to be loosened to be elevated into position on the neét floor 


10 
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This culvert is provided 
with a door that will per- 
mit water to pass in one 
direction only. At the 
left, the door is shown 
closed 


Mold the Rooms as You Go 


from the inside. The four walls of the 
room-forms are held in the grip of ad- 
justable mold braces on the inside of 
the room, while the outside sections 
are elevated by derricks. The inven- 
tion is that patented by C. N. Wisner, 
of New Orleans. 


Reenforced-concrete sup- 
ports at the corners of the 
room are curved so as to 
provide round corners for 
each room. When the con- 
crete has been poured and 
has set, the interior braces 
are loosened and the whole 
form is elevated to the 
floor-level of the second 
story. When this is fin- 
ished, the forms are again 
raised. 

This is the first auto- 
matic machine in the world 
to handle unit molds and 
automatically to regulate 
the thickness of walls and 
columns as desired. The 
molds on one floor can be 
set up in one day for the 
average size city hotel. 
Doors and windows can be 
set in the molds.and rooms 
of different sizes can be 
built. 
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He Altered the Shape 
of His Violin 


HY are all violins shaped alike? 
Because of the superior reso- 

nant qualities of that particular shape. 
One violinist, Everett E. Dunham, 


of Seattle, Washington, liked to hit the | 


high notes, and he found that the gen- 
erous curve of the violin interfered 
with his forearm. So he chopped a 
large slice off the side of his violin, 
healed up the wound with a thin strip 
of wood, and proclaimed that his violin 
was as well as ever. In fact, he de- 
cided to patent his idea. 

The cut extends diagonally from the 
top of the curved part of the violin to 
the bottom of the upper half, and runs 
parallel to the forearm when the violin 
is held in position for playing. 
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The upper curve of his violin 
interfered with his forearm 
when playing the high notes, so 
he chopped it off, mending it 
with a thin strip of wood 
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A revolving house in use in a hospital. A square opening is cut in one side to admit 


more sunshine. 


Press the Button and 


OR the benefit of people 

who need lots of sun, 
Samuel Stevens, of Ashe- 
ville, North Carolina, has 
invented a revolving house 
that enables the inhabitants to 
be inthe sunshine as long as the 
sun is visible. Alla sick person 
need do is to press an electric 
button and his house will re- ‘0: 





WATER 

volve. PIPE 
This simple operation is oo 

made possible by machinery a! 


that is completely hidden in 
the foundation of the house. 

The floor of the house is supported 
near the edge by joists that rest on a 
metal ring. The ring rests on ball 
bearings that fit in another ring 
mounted on a concrete foundation. A 


OUTLEI7 9, FittiNGS 
ROTATE 


The patient within swings his house around to follow the sun 


This House Revolves 


rack is attached to the joints 
near the place where they 
rest on the ring. A _ pinion 
connected with an electric mo- 
tor meshes with the rack. 
When the power is turned 
on, the motor revolves and so 
a does the pinion. As it meshes 
with the rack, the house 
mounted on the rack revolves 
too. When the desired posi- 
tion is reached, the power is 
turned off and the house be- 
comes stationary. 

The plumbing and wiring are not 
affected at all by the revolving. A 
large central pipe that revolves with 
the floor contains all the wires and 
pipes. This central pipe is attached to 
a stationary one at right angles to it. 


) 





How a Canyon Was Changed into a Theater 


HAT a rugged canyon — 
can be converted into (ima 
an open-air theater has been WA 
demonstrated in southern 
California, where an organi- 
zation of artists and players 
recently established the 
“Pilgrim Play” as a per- 
manent institution that will 
run ten weeks a year. 

The “Pilgrimage Play’”’ is 
a dramatized version of the 
life of -Christ, patterned 
after the ‘Passion Play” 
given at Oberammergau. 

It was decided that El 
Camino Real canyon, a 
ravine in the hills back 
of Hollywood, California, 
offered the best possibili- 
ties. So fifty thousand dol- 
lars was raised in a national 
campaign, and an auditor- 
ium built that is now the 
marvel of many architects. 





A natural amphitheater where the ‘Pilgrimage 


Play” is given in California. A hillside 
furnishes the scenes in the life cf Christ, 
several platforms providing the different stages 
i.s the performance 
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The auditorium was built 
at the apex of the ravine, 
allowing the front of the 
theater to run down toward 
a point, while the seating 
space widened at the rear. 

The approach to the 
auditorium is marked by 
winding paths fringed with 
rock from the ravine. In 
the foreground is a ticket- 
office, and a little farther 
along is the front of the 
theater, a wall built to imi- 
tate the architecture of 
Bethlehem, Jerusalem, and 
other cities of Palestine. 
You pass through the en- 
trances of this wall, turn 
either to the right or left, 
walk up a flight of stairs, 
and reach the floor at the 
rear of the stadium. There 
an usher shows you to 
your seat. 








A Trapper’s Life Is Not an Easy 


Long months of lonely discomfort 


© Hudson's Bay Company 


In the spring, when women 
are casting aside their heavy 
fur coats, the hunters in the 
north are returning to the 
fur post with skins for next 
year’s coats. They hunt all 
winter and often suffer severe 


hardships 
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And this is why men endure 
the Arctic cold and suffer 
hardship 








© Hudson's Bay Company 


Here are eight thousand 
dollars’ worth of fox- 
skins being baled for 
shipment. When a hunt- 
er sets a trap for fox, he 
may catch a red one, 
worth thirty dollars, or 
he may catch a thousand- 
dollar silver fox 


a sha 
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© Hudson's Bay Company 


Fur presses are prim- 
itive devices of 
wood and iron. Four 
of them in use in 
Hudson’s Bay Com- 
pany posts are more 
than a century old. 
Formerly the com- 
pany owned great 
tracts of land, but 
these were surrender- 


ed to Canada in 1870 















© Hudson's Bay Company 


The hunter lays out 
his trap line—some- 
times 200 miles long— 
and builds cabins, in 
which to sleep and eat 
as he goes the rounds 
He sees no human be- 
ing for months, but 
when he returns he 


beautiful pelts 





There are practically no power boats in the Far Northern rivers. Trackers, 
usually Indians, toil along the shore, pulling the boats laden with furs 
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brings thousands of 
dollars’ worth of 
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For years a wooden 
teapot has guided 
thirsty throngs toa 
New York tearoom. 
Should you stand 
directly in front of 
the teapot sign, you 
would see that it is 
carved from a nar- 
row board 








A muscular arm bran- 
dishing a hammer indi- 
cates that something is 
going to get a beating. 
In this case it is gold. 


The arm is 


outside the door of a 
gold-beater’s shop 


a ates nati, NN 





This artificial horse stands between a 
harness-maker’s shop and an under- 


taker’s establishment. 
the harness-maker of course 


The Old Sign Still Sways 
in the Wind 
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Above, you see an 
: old - fashioned cof- 
wil fee-pot that hangs 
outside of an old- 
fashioned coffee- 
house. Now that 
saloons are ostra- 
cized, it is possible 
that coffee-houses 
will come to the 
fore again 








A 
flapping in the breeze would 
seem to indicate either um- 
brellas to mend or umbrellas 
for sale. The one above, on 
the contrary, hangs outside 
a haberdashery 


red-and-white umbrella 


A glazier, to show the kind of 
work he did, made a sign of 
small glass panes and fitted 
them into a frame. He 
printed the words, ‘‘Glazing 
Done to Order,’’ around the 
edge of the frame 












An iron cow might sig- 
nify that the owner of 
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the shop sold cows; but 
on investigation we learn 
that the owner of the 
iron cow is an iron- 
worker. The cow is a 
specimen of his work 








It belongs to 


People who never locked their cellar- 
doors before this year are doing it now. 
Thus there is plenty of business for the 
locksmith, who makes his presence 
known by the sign above 


One of the last of New York’s cigar- 
store Indians. It was the American 
Indian who introduced smoking to the 
white man 
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The Strange Power of the Tides 


Facts about the forces that bind the moon 
to the earth and the earth to the sun 


By Philip Schwarzbach 


HY does rain fall downward? 

And why does a man who 

jumps out of a window drop 
downward? Why, in short, do things 
always fall to earth when released in 
air? Sir Isaac Newton asked himself 
these questions—but not, as is popu- 
larly supposed, because an apple 
bounced off his head. That apple is 
almost as famous as the apple that Eve 
fed Adam, but we fear that it never 
existed. Newton needed no inspiring 
bump to come to the conclusion that 
every body in the universe has an in- 
visible power over every other body— 
the power of attraction. This power 
pulls the rain down to the earth, pulls 
the waters up from the earth, causing 
what is known as tides, and binds the 
moon to the earth, the earth to the sun. 


Why the Moon Does Not Fall 


The universe is held fast by this 
_great mutual attraction, gravitation. 
And why does an apple actually fall, 
whereas the moon remains at a con- 
stant distance from us? Newton tells 
us why in his laws of gravitation: two 
bodies attract each other directly as 
the product of their masses and in- 
versely as the square of the distance 
between them. The power that one 
body holds over another body depends 
both on its mass and its distance from 
that other body. The bulkier it is, the 
greater its power, but if it is far away, 
that power diminishes rapidly. The 
very small apple succumbs promptly 
to the pull of the near earth, whereas 
the larger and more distant moon is not 


so easily influenced and holds her own 
at a fixed distance from the earth. 

Tides are the outward and visible 
sign of the attraction of the sun and 
moon for us and us for them. The 
solid earth tries to rise, but doesn’t 
succeed very well. Still, there are 
regular tides in the earth’s crust— 
small ones. We never see them as we 
do the water tides. This constant rise 
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Just as a magnet draws up steel 
filings, so the moon pulls up the 
waters of the earth, causing tides 





and fall of the earth’s 
crust causes variations 
in the pressure under- 
neath. It is very prob- 
able that the solid tides 
contribute to volcanic 
eruptions. 

Water is molecularly 
easier to influence than 
a solid, and so it re- 
sponds to the pull of 
the sun and moon by 
rising when they ap- 
proach. Just as a mag- 
net attracts filings, so 
the moon pulls up the 
waters of the earth. 
But the moon’s passage 
affects’ water much 
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Sun and moon pull on the 
earth. When they pull 
together, the resulting 
tides are known as spring 
tides. When they pull at 
right angles with each 
other, the resulting tides 
are called neap tides 


tides are bound to vary. 

When in a straight 
line, sun and moon pull 
together and cause the 
tides to rise very high. 
We then have what is 
known as spring tides. 
But at right angles the 
sun and moon are work- 
ing against each other, 
and the resulting pul! 
is not very great. Then 
low tides are compara- 
tively high and high 
tides are comparatively 
low. These are known 
as neap tides. The in- 


more than does that of the sun, and 
Newton’s law tells why. Though 
the sun is much larger than the 
moon, its very great distance from 
us is outdone by the small moon’s 
nearness. As they revolve, earth, 
moon, and sun are sometimes all in the 
same straight line and at other times 
at angles with each other. With both 
the sun and the moon pulling on us, 
sometimes together and sometimes 
from different directions, the resulting 


termediate tides vary accordingly. 
What about the water on the other 
side of the earth when the moon is 
pulling it up on this side? We might 
naturally think that all the water was 
pulled from there to make the high 
tide here; but that is not the case. 
They have their high tide at the same 
time we do, and this is the reason: 
the waters under the moon are not 
alone in their agitation. The earth, 
too, is drawn toward the moon and 


















The bay of Fundy is noted for its great tides—the water 
sometimes rises sixty feet. The peculiarity of its coast- 
Here you see busy ships at the wharves 
Now look at the next picture 


line is responsible. 
at high tide. 











At low tide the ships are left high and dry in the bay 
of Fundy. Horses draw wagons across the mud that, a 
few hours before, was covered with ten feet of water. 
All shipping ceases until the tide comes in 
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away {rom the waters on its opposite 
side. This causes these opposite 
waters, Which are but little affected 
by the moon apparently, to swell up 
into what is known as an opposition 
ide. 

: If the earth were absolutely round 
and completely covered with water, 
tides would be unhampered and 
therefore uniform in height. 


At each complete revolution of the 
drum a tide-curve for a day is regis- 
tered. 

Since high tides happen an hour 
later each day, no two curves will 
interfere with each other and the gage 
can be operated for several days be- 
fore the paper need be removed. 


pencil that draws curves on a revolv- 
ing drum. When predicting a tide- 
curve for any particular place, at any 
particular time, all the pins are set to 
represent the peculiarities of that 
place (this information was obtained 
from tide-gaging), and a large crank 
is turned. This sets all the pulleys 
in motion, and the resulting 
motion is imparted to the 





But islands, continents, varying 
depths of oceans, rivers, bays, 
and all local peculiarities greatly 
affect tides and cause them to 
vary in height. The water is 
forced into some places and out 
of others. 


A Sixty-Foot Tide 


Bays can boast of the 
queerest tides of all. At East- 
port, Maine, which is near 
Passamaquoddy bay, the rise 
is sometimes twenty-six feet. 
You might easily ferry from 
Lubee to Eastport, get off the 
boat, come back in a few hours, 
and find the boat gone—not 
really gone, just dropped from 
sight behind the dock by the 
swift outgoing tide. But much 








pencil that draws the curve on 
the drum. In this way tide- 
tables are compiled. 


Putting Tides to Work 


For bathers we have tide- 
indicators. These are stationed 
along the shores and register 
tide-rise with a floating block, 
as in the case of the tide-gage. 
But this block is connected 
with a pointer instead of a 
pencil. The pointer moves back 
and forth on a large scale that 
is visible for a great distance. 

There are some thrifty folk 
who would make the tides pay 
for all the trouble and expense 
they cause us by putting them to 
work turning water-wheels. The 
rising water is impounded in a 
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worse things-might happen in 
the bay of Fundy, where tide- 
rise is sometimes sixty feet. 
When this sixty-foot tide goes 
out, all ships anchored or docked in 
sixty feet of water are stranded high 
and dry. 

Because of the inconveniences that 
tides cause, it is well to know in ad- 
vance the times and heights of future 
tides. And since all prediction is based 
on known facts of present and past, 
tide-gaging is necessary for tide pre- 
diction. The easiest way to measure 
tides is to sink a pole in the water and 
see how far the water rises and falls 
onit. But every tide-pole must have 
a constant attendant to make records 
of fall and rise, and then these records 
are sure to be inaccurate because of 
wave motions. 

This led to the invention of tide- 
gages, which keep their own record 
and are so situated that wave 
motion is eliminated. 

A well is dug on shore to a 
depth of several feet below the 
lowest tide in the vicinity. A pipe 
is run out into the sea through 
which the water enters the well. 
Inside the well a copper cylinder 
is floated. A wire fastened to the 
top of the float runs up to the 
top of the well and passes round 
a wheel. Thus, as the water in the 
well rises and falls, the wheel turns 
backward and forward. This 
Wheel motion is imparted to a 
pencil attached to the wheel. As 
the tide rises and falls, the 
Pencil draws a curve on a paper 
Wrapped around a drum that re- 
Volves once in twenty-four hours. 


The curves recorded are interpreted 
in terms of feet. 

These tide-curves are carefully 
studied and then carefully resolved 
into the elements that caused them. 
Prediction is simply recomposition of 
all these elements. 

Tide prediction, thanks to Lord 
Kelvin, is now done by machinery. 
Actual mathematical calculations are 
complicated and tedious. In Lord 
Kelvin’s machine each element is rep- 
resented by a pulley that contains an 
adjustable pin. All the pulleys are 
connected by a cord which, as in the 
case of the tide-gage, terminates in a 


Because of the inconveniences tides cause, tide pre- 
diction is very useful. With this predicting machine 
you can tell when the tide will rise and fall 
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This is a tide-indicator. A floating 
block is connected with the pointer, and 
as the block goes up and down the 
pointer moves backward and forward 
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reservoir, and then as it falls it 

is forced to turn a water-wheel 

in order to get out. But since 

it takes twelve hours for the 
tide to rise and fall, the work done 
this way is usually not worth the cost 
of the machinery needed to run a tide 
engine. 

Other hopeful ones have made the 
tides work a piston up and down. A 
platform on which a_ cylinder is 
mounted is anchored to the bottom of 
the sea. Inside the cylinder is a 
movable piston, which moves up and 
down twice a day with the tide action. 
Again not enough is accomplished to 
cover expenses. 

But the tides really do work, in 
their own quiet way, clearing up shores, 
scouring river-banks, and performing 
other lowly tasks. 

Now, work cannot be done 
without the consumption of 
energy. Where does all this tidal 
energy come from? The earth 
itself. And what is the source of 
the earth’s energy? Its rotation. 
But as this energy is drawn from 
the earth it is not replaced, and 
the startling result is that our ro- 
tation power grows weaker. And 
very g adually the earth is slowing 
up and our day is increasing. Do 
you realize what that means? At 
some very future date the day will 
be equal in length to our present 
year, the time it takes for us to 
revolve around the sun. Then 
one side of the earth will be 
sun-baked all the time and the 
other half will be in total darkness. 
Fortunately for us, that day is 
very far off. 
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Truing Up Crankshafts 


SUALLY, truing up an inaccurate 

crankshaft in a lathe is a long and 
costly job, requiring several hours. 
By the aid of a new tool the pins 
on a crankshaft may be turned up 
true within one hour. 

The shaft is mounted between cen- 
ters on a lathe in the usual manner. 
This tool is then adjusted to take the 
proper cut and placed on one of the 
pins. 

The lathe’ is next set in motion. 
The tool continues cutting until the 
pin has been reduced to the proper 






































































































The Right Way to Melt Lead 


[EAD-BURNING requires the hand 
of an expert when a gas {lame 

is used. With the little electrical 
tools pictured above, however, any- 
body can make repairs on lead parts. 
A carbon electrode is used. An are 

is drawn between the lead and the 
carbon electrode. The heat generated 
is sufficient to melt the lead readily, 
The hot carbon of the electrode 
reduces the lead oxide as rapidly as it 
is formed. This prevents the lead 
from burning to an oxide, since the 








diameter. : 
This process is followed out with 
each one of the crankpins. 


A Railroad Repair-Car 


HEN a freight-car develops a broken 

wheel or a bent axle or any other 
serious ailment, it usually happens far 
away from home. But the new repair-car 
below will cover the distance between the 
two and do the repairing on the spot 
where the accident occurred. 

This repair-car is equipped with ma- 
chinery for all kinds of work. There is a 
screw-cutting lathe, a drilling-machine, a 
shaping-machine, work-benches with vises, 
portable forges, and anvils. A fifteen- 
horsepower motor furnishes the power for 
the machinery. 

The sides of the car open outward, and 
are used as a working platform. Chains 
hold them level with the floor of the car, 
and a workmanlike traveling repair-car is 
the result. 
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How Denmark Follows the 
Election Returns 


HIS huge electric sign or bulletin-board 

is mounted in the front of a newspaper 
office in Denmark. It was used to an- 
nounce the results from outlying districts 
of a recent election. 

Each of the candidates in the various dis- 
tricts has a colored light that represents his 
party. 

When a candidate wins in a certain 
district, the light representing his party is 
flashed on. A moment’s glance at the 
electrical bulletin is all that is required to 
determine the way the election is pro- 
gressing. 

Election returns in the United States are 
usually given out by the newspapers in a 
different way. They are generally flashed 
on a large screen by the use of a powerful 
projecting machine. This method informs 
the public to just what extent a certain 
candidate is winning or losing and if their 
favorite stands a chance. 


carbon has a greater affinity for the 
oxygen of the atmosphere. 

A transformer produces a heavy 
current from the electric-light socket. 


Over Niagara in a Houseboat 


OME people demand more thrills in 
their existence than ordinary living 
furnishes. That is why an advertisement 
calling for some one to attempt a trip over 
Niagara Falls in a houseboat was answered 
by one hundred and thirty-five men. 
Below are some of these would-be ad- 
venturers posed around the houseboat that 
is to serve as the vehicle to convey one of 
them over the falls. The amount of 
money offered for this dangerous exploit is 
only one thousand dollars. Who offered 
the thousand? A motion-picture director 
who wanted to make a real “‘thriller.’’ If 
so small a sum were offered for a task 
demanding mental effort equivalent to the 
magnitude of the adventure, it is doubtful 
if as many as one hundred and thirty- 
five men would offer themselves. 
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“Did You Forget to Mail 
That Letter?’’ 


H°* many people walk by the letter- 
box every day and forget to mail the 
letter that was supposed to have keen 
mailed at the first opportunity? 

A postmaster once gave a lecture to a 
large audience and began by mentioning 
the letters that people had forgotten to 
mail and which had brought many in- 
quiries to the department: Many in the 
audience hurriedly reached into their 
pockets and brought out their forgotten 
letters, and every: one laughed. But here 
is an idea that at least helps the memory 
of the people who pass a certain mail-box. 


Walking through Fire Safely 


IRE-RESISTING chemical solutions 

are rapidly coming into general use. In 
time it is possible that everything will be 
given fire-resisting treatment by sodium 
silicate or some similar chemical. 

The picture below shows a man walking 
calmly through blazing shavings saturated 
in kerosene. He is wearing a khaki uni- 
form, boots, and headgear—all of which 
have been treated with the fire-resisting 
solution he invented. The man is an 
Englishman named Truro who was re- 
cently discharged from the army. 


















Casters for the Water-Bucket 


"BUCKET of water may be too heavy 

to be lifted or carried about the room 

when the scrubwoman is not physically 
strong. 

To help persons who are lacking in 
normal strength, a roller support for the 
bucket has been invented by a citizen of 
Leipzig, Germany. This idea solves the 
problem of transporting the heavy pail 
without injury to the health of the worker. 

The metal base of the bucket is provided 
with three rotatable casters, held in place 
by three set-screws. The screws are long 
enough to make it possible to use the same 
base for buckets of different size. 
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A Round Table that Folds 


| these days of small rooms, collapsible 
furniture is coming more and more into 
use. From Germany comes a folding 
round table. 

The center part of the table-top is a 
single piece of wood. But around the out- 
side there is a series of extension sectors 
that fit together and enlarge the working 
surface of the table. 

These sectors are so connected that they 
will fold like a fan and fit beneath the 
table-top when any one of the supports 
below them is pulled. There is a lever that 
will conveniently raise and lower the table- 
top. Thus, when you wish to reduce the 
size of the table, you raise the top and 
make room for the sectors below. 
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Replacing Glass Windows 
with Brick 


ROSPERITY is heralded by glass show- 

windows; the greater the prosperity, 
the larger the window. But glass has be- 
come very expensive in Europe since the 
war and most of the merchants are not 
prosperous enough to pay the price. 

In the picture above you see workmen re- 
placing a large glass window-pane that had 
been broken. Instead of putting in another 
pane of equal size, they built up the lower 
part of the window with bricks and then 
filled in the top with small panes. From 
the signs at the sides of the window you can 
tell that this shop is in Germany. 


Baby Rides on Mother’s Head 


HE native women of Orange Free State, 

South Africa, carry their bundles and 
their water-jars on their heads, so it is not 
astonishing that they should carry their 
babies in like fashion. 

Baby is deposited in a chihungju—a sort 
of basket that can be turned upside down 
and used as a hat when the baby is old 
enough to walk. The mothers usually try 
to put the babies to sleep before they start 
out, and so insure a better balance. 





































































Mend Leaks with Marshmallows 


ARRY a tin of marsh- 
mallows on long automo- 
bile trips. Should a hole de- 
velop in any of the 
gasoline pipes, a 
marshmallow will fix it. 
The sugar and gum 
arabic in the marsh- 
mallow will not dis- 
solve when brought in 
contact with gasoline. 
Thus the marshmallow 
can be wrapped around 
the hole and fastened 
in place with tape, as 
shown in the picture | 
below. 

When the R-34 came 
over from England, the 
entire crew had_ to 
chew chewing-gum un- 
til it was soft, in order to 
mend a leak, and they 
succeeded in stopping 
the leak in that way. 

















Electioneering by Phonograph 


fae Japanese politician may still wear 
flowing robes in preference to trousers, 
but he is Americanized when it comes to 
campaigning. 

He makes speeches on street 
corners and into a phonograph 








































How Airplane Accidents Are 
Staged in the Movies 


NVELOPED in flames, the airplane 
crashes to earth, and the villain in the 
cockpit is burned to a crisp. You utter a 
sigh of relief as the next reel starts, and then 
you begin to wonder whether the villain 
really did make that drop. It seemed so 
real. 
Here’s what happened, without a doubt. 
A dummy airplane, exactly like the one in 
which you saw the villain flying a few 
minutes before the crash, was hvisted—tail 
first—between two tall poles. Chemicals 
fastened to the nose of the machine were 
then set on fire. At the signal ‘‘Camera!”’ 
the cable that held the airplane suspended 
was released, and the flaming dummy air- 
plane, with a dummy pilot in the cockpit, 
crashed to earth. 
The camera-man, grown callous through 
constant repetition of such “thrillers,” 
calmly turns the handle. 
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The Crusher that Did Not Crush 


A HUGE iron ball weighing 
nine thousand pounds was 
moved until it hung directly 

over a sheet-metal roi] 


\ 
\ twenty inches in diam- 
eter. Ata given signal 

\ the ball was released }) 

\ an electromagnet ani 

\ it fell through the 
thirty feet that sepa- 
\ rated it from the roll. 
\\ Its job was to crush 

\\ the roll. 

\\ When the ball hit 
oH the roll, instead of 
crushing it, the ball 
remained poised in 
perfect balance on top 
of the roll. And it 
stayed that way for 
twenty-four hours. It 
would have remained 
poised indefinitely had 
it not been needed 
elsewhere. 
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Dodge and His Iron Dog 


a Dodge’s dog—whose dog are you?” 

With these words painted on his side, 

a ferocious iron bulldog challenges the 

world as he stands outside his master’s 
store. 





horn, quite in the manner pur- 











sued by candidates for the 
Presidency in the United 
States. Many phonograph 
records are made of these 
speeches and _ distributed 
among the voters. 





Wanted: Radium for the 
Treatment of Cancer 


,STIMATES show that to 
4 take care efficiently of the 
cancer cases in the United 
States one gram of radium ele- 
ment would be required for 
one million population. This 
means that there should be 
available for hospitals about 
110 to 120 grams of radium. 
Of this amount not more than 
about twenty grams are in the 
hands of institutions. It would 
require from ten to twelve 
million dollars to buy the sal 
radium needed. sake 























Passing bulldogs are utterly 
indifferent to him. Custom- 
ers, however, remember Dodge 
and his bulldog whenever 
they want to buy or sell 
a sewing- machine, a piano, 
or any of the things that 
Dodge deals in. 


Play the Phonograph 
with the Finger-Nail 


HOULD you run out of 

phonograph needles some- 
time when it is inconvenient 
to buy more, try this. File 
the nail of your forefinger to a 
slightly sharpened point, and 
fit it into the groove of a mov- 
ing record. 

The record will be repro- 
duced very faintly, though 
accurately. The best way to 
hear it will be to lay one ear 
against the hand. In this 
position even the words of a 
song can be heard. 
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Steering a Motorcycle with 
the Feet 


FOUR-WHEEL motorcycle capa- 

ble of climbing a grade of nearly 
thirty per cent to the mile at the rate 
of sixty miles an hour is no mean 
machine. 

The motorcycle that does this is 
built with steering controls somewhat 
similar to those of an airplane, with 
cables and pulleys of great strength. 

A six-horsepower engine to drive the 
car is placed in the rear instead of in the 

- front. 

The hollow ‘“radiator’’? accommo- 
dates the pilot’s legs. The forward part 
is streamlined to reduce head-on resist- 
ance to the wind. 

For speed and hill-climbing this 
“spider”? motoreycle is supreme, and 
will give joy to the heart of the maddest 
speed maniac that ever made human 
beings and live stock flee for their lives. 


Keep the Water Cool for the Hens 


INCE eggs contain seventy per cent 

water, it would be wise to cool the hen’s 
drinking-water to render it more tempting. 
More water, more eggs. 

In the picture below you see a drinking- 
tank for the chickens that is built on the 
vacuum-bottle principle. The water that 
is placed in it retains its original tempera- 
ture fora long period. In the summer time 
ice-water is placed in the tank in the morn- 
ing, and it remains cool all day. On the 
other hand, in freezing weather warm water 
may be poured in it, and even at the end of 
twenty-four hours it will not have frozen. 

The tank should be placed so that it is at 
least six inches from the ground. This pre- 
caution will tend to keep the water in the 
tank free from dust and dirt. 
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Stills on an Island—But 


for Water 


RESH water is a big problem on a 

tropical island, queer as it may seem to 
us who have plenty of it. The plant shown 
above is used in distilling sea-water. The 
distillation, of course, eliminates the salt 
and makes the water fit for drinking. 

Four independent stills make up the 
plant. These are operated by the big 
steam-boiler shown in the background. The 
boiler is supplied with fresh water, and this 
eliminates the trouble caused by the use of 
salt water. 

The plant here shown supplies all the 
needs of a fairly large sized island. It hasa 
distilling capacity of several thousand 
gallons a day. 


A New Process of Vulcanizing 


NE of the members of the Manchester 
Institute of Technology, Mr. S. J. 
Peachy, has discovered a new way to 
vulcanize rubber. He exposes it alter- 
nately to sulphur dioxide 
and hydrogen sulphide. 
This treatment causes the 
rubber to vulcanize rapidly 
even at room temperature. 
The gases used can be 
generated cheaply, and they 
are used under small pres- 
sure. The advantage of this 
system is the elimination of 
heat. 
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‘How Cables Are Pulled 
through Conduits 


\V HEN one man has the job of 

pulling against a weight of five 
thousand pounds with a wire rope seven 
sixteenths of an inch in diameter, he 
can truly be said to hold a superman’s 
job. Yet this is what the man who 
lays the heavy telephone cables in the 
street conduit has to manage. 

To perform the task, he makes use of 
an “underslung winch,” attached to the 
rear under side of the frame of a motor- 
truck. The machine is connected with 
the power transmission of the truck, and 
is governed by the speeds of the truck. 
One man can operate the apparatus. 

It is so sensitive that the operator can 
tell immediately by the “‘feel’? whether 
or not any obstacles are being met. This 
prevents the possibility of damage being 
done to the cable by sharp objects in the 
duct. 


Feed the Pup from a Cake-Tin 


F you ever grow tired of angel-cake and 

decide not to bake it any longer, use the 
specially constructed baking-tin as a feed- 
ing-dish for the family puppy. The tin is 
deep enough to hold plenty of milk with- 
out spilling. 

Drive a long peg into the floor and slip 
the tin over it. This will prevent the tin 
from going wherever the puppy wants it to; 
yet he can amuse himself by the hour 
swinging it around on its peg axis. 

The puppy below is a very young one, 
and he is always seen in the vicinity of his 
feeding-dish, which is quite out of the way 
under the washtubs. 


When the puppy grows older and de- 


mands food that is more solid than milk, 
the angel-cake tin can still be used. 





























































ot 


No Stones Will Clog This 


Irrigation Pipe 


IPING of all kinds has a great attraction 
for small boys. If the piping is large 
enough, the boys try to craw! through it; 
and if the piping is small, the boys satisfy 
themselves by hurling stones at it or stuff- 
ing all manner of rubbish into it. 

One rice-grower in Arkansas was greatly 
troubled by mischievous boys, who per- 
sisted in clogging up his irrigation pipe. 
As a result, he made a special cover for the 
pipe. Now when water is not being 
pumped up to the irrigation ditch, the 
cover is fastened down with a padlock. 

The pump that supplies the ditch with 
water is located below the ground, so that 
with the protecting padlock, the farmer 
thinks he has defeated the machinations 
of mischievous boys. 


Jobs Advertised on the Fence 


TOWADAYS we all know that it pays 

to advertise, but it costs money to do 
so. There are many small German manu- 
facturers who can no longer afford to pay 
the advertising rates charged by the 
magazines and newspapers: Yet they 
wish to tell the rest of the community 
what they have tosell. What can they do? 

They have solved the problem by 
pasting their ‘‘ads’’ on fences. They pay 
the owners of the property on which the 
fences stand a small sum for the privilege. 
These advertisers are at a disadvantage in 
that the “ad” appears only in one spot. 

Do people stop to read these advertise- 
ments? The picture below answers the 
question. 
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The Filipinos Iron Clothes with 
Their Feet 


N the Philippines many of the women do 

their ironing with their feet. They 
place a slightly grooved board on the 
ground, fold one end of the garment to be 
ironed around a wooden roller, and place 
it in the groove. Next comes another 
board and then the woman’s feet. 

She stands on the board and holds on to 
any convenient support. If she has any 
children, they add their weight to hers, 
clinging precariously to their mother’s 
body. 

She sways her body back and forth, 
thereby rolling the roller and flattening 
out the creases in the garment that is 
wrapped around it. The process is a very 
slow one, and she and her children are 
forced to dismount often in order to read- 
just the garment on theroll. This process 
is more akin to the old-fashioned mangle 
than the modern electric ironer. 
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Here’s a Slit Mitt for 
the Mechanic 





OST mechanical workers have tried 

both mitts and gloves, and found 
neither highly successful. The mitts are 
clumsy; the gloves enable them to handle 
their tools well, but they restrict the action 
of the fingers. 

How can the merits of both be com- 
bined? The new glove, invented by James 
Carmean, of Kansas City, Missouri, is 
shaped like a bag and has a draw string at 
the wrist, but it is provided with several 
holes and slits through which tools can be 
thrust. Thus you can grasp them directly 
with your fingers without suffering any 
discomfort. 

A few necessary stitches divide the 
fingers in pairs so that they won’t get in 
each other’s way. 


Tightening Wood Paving-Blocks 


HE task of tightening the wooden 

blocks in 7500 square yards of loose 
pavement was formidable. Taking up the 
blocks alone would have meant an expense 
of about $10,000. 

The job was accomplished economically 
by a plan devised by John Richards, block- 
paving superintendent of St. Louis, Mis- 
souri. Strips of the pavement were cut 
out, and four-by-six-inch timbers were 
placed on each side of the opening. Steel 
jackscrews were inserted between the 
timbers. When they were manipulated 
with a wrench, the blocks on each side, 
packed with a new pitch filler, were 
squeezed compactly together. The open- 
ing was then repaired with other blocks. 
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Look Front as You Row 


Row in the ordinary way and you can’t 
see what is ahead of you. This incon- 
venience is Overcome in a new type of oar- 
lock. 

The ordinary oars are cut in two pieces, 
and each piece is fastened securely into the 
special oarlock. When the handle is pulled 
toward the body, the rower sends the draft 
forward. 

Each section of the oar is joined by a 
metal lever bar which works upon pivots 
to reverse the motion of the oars. This 
enables the man at the oars to see where he 
is going by making it possible for him to 
face the bow of his boat. Any one who has 
had rowing experience knows what a lot of 
pleasure is lost by the necessity of continu- 
ally turning around. 


He Makes His Feet Do the Work 
of His Lost Arms 


JRITING a letter without the use of 

his arms is what the man in the 

picture below is doing. In place of his 
hands and arms he is using his feet. 

This is made possible by a carefully 
arranged system of levers which he manip- 
ulates. A man can also draw pictures by 
the use of this ingenious device. 

The end of the ever on the table can 
carry either a fountain-pen or a pencil. It 
requires considerable practice to become 
skilful in the manipulation of this device, 
but once the operation is understood, a 
means is provided for a man to earn 
his living when 
otherwise he 
would be help- 
less. This is 
called ‘‘pedal 
writing.” 



































Drying the Safety-Razor Blade 
with a Pad 


ENSTEAD of cutting fingers and towels 
in drying the safety-razor blade, use a 
regular drying-pad. It consists of a brass 
clip holding at one end a strip of rubber 
and at the other end a pad of cotton. 
Razor-blades are run through the rubber 
strip and then through the opposite cotton 
pad. 

The surplus moisture is wiped off by the 
rubber, and the rest of it is removed by the 
cotton. As the blade is pulled through, 
the clip is pressed down on it, and all danger 
of the blade’s rusting is avoided. 


Interesting Facts about Meteors 


A “METEOR specialist,’’” W. F. Den- 
ning, F.R.A.S., has recently an- 
nounced.some interesting facts about those 
curious bodies that sometimes fall into our 
atmosphere and are destroyed. 

Contrary to former opinion, he asserts 
that meteors do not become visibly lumin- 
ous at altitudes above ninety miles, and the 
average height at which friction with the 
air sets them aflame is seldom greater than 
between seventy-five and eighty-five miles. 
These bodies, the swiftly moving ones, are 
consumed at from fifty-five to forty-five 
miles above the earth’s surface. 

Only the slowly traveling meteors come 
as close as twenty-five miles. A few 
originally large bodies have reached the 
surface as partly consumed, fused masses. 

Meteors of the swift variety, 
such as those having their ra- 
diant point in the constellation 
Leo or Perseus, have never been 
known to reach the ground. 

Meteors that come 
to us “head on,” of 
course, cut a swift path 
through the atmosphere, 
and are more quickly 
consumed than those 
that overtake the earth in 
the flight through space. 


A Toy Wagon Goes to Work 


HE owner of a certain garage wanted 
to provide his air-tank with wheels to 
make it portable. 

Not wishing to go to the expense of hav- 
ing heavy iron wheels fitted to the tank, he 
decided to buy a boy’s coaster wagon and 
place the tank on it. In this way h2 saved 
about fifty dollars and added to the effi- 
ciency of his garage. 

The little. wagon is strong enough to 
stand up for years under the light service 
that is required of it. Such a wagon will 
easily carry a load several times that of the 
tank. 

An iron strap passing around the tank 
and bolted to the bottom of the wagon, pre- 
vents the tank from rolling off when it is 
moved from place to place. 


Portable Vacuum-Cleaners for 


the Machine-Shop 


7 ACUUM-CLEANERS are playing just 
as important a part in the factory to- 
day as in the home. Machinery and elec- 
trical fixtures collect dust with great 
rapidity, and they are apt to function im- 
properly if they are not given a thorough 
cleaning at regular intervals. 

In the illustration below you see a 
powerful vacuum-cleaner that is used for 
this purpose in several large factories. It is 
mounted on rollers and in spite of its 
weight, can be moved from socket to 
socket with ease. The juice from any 
ordinary socket is sufficient to turn over 
the motor that gives the cleaner its 
power. 

If you don’t wish to buy a special 
vacuum-cleaner for your factory machin- 
ery, you might use the ordinary one that 
is used for cleaning rugs. 
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If you have a small lamp with a | 
basket-shaped shade, you can 
place it over the plate of hot 
biscuits and let the heat of the 

j 

















lamp keep them wari 


All kinds of appliances to lighten woman’s work " 


on a wooden base. 
the bread under the arches and 
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Here is a storm window that is 
hinged at the top and can be 
swung out at the bottom for 
ventilating or cleaning. There 
are two extending arms that will 
hold it in any desired position 








Boot-trees joined together 
so that they will hang ona 
door have been invented 
by Bertha Clark of New 
York. Thus the shoes are 
kept out of the way of dust 














The dinner-bell at the right 
is green and white, and on 
it a red wooden parrot is 
mounted. The bell is also 
made of wood, but it is 
lined with metal 
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By removing the top part of 
this oil heater it becomes a 
stove, three prongs being pro- 
vided for holding a pot. The 
stove is fed gasoline; one 
gallon will run the heater for 
eight hours 
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Attached to a gas-tube is a small fric- 
tion wheel that, when turned, will 
create a spark that fires the gas pouring 
out of the tube 






























Phonograph needles will 
remove all the particles in- 
crusted on the inside of a 
milk-bottle. You fill the 
bottle with soapsuds, throw 
in a dozen needles, and 
shake the bottle vigorously 


From Germany comes the 
long-handled apple-corer at 
the left. The pointed end 
is inserted in the apple, 
given a few sharp twists, 
and when pulled out, the 
core comes with it 





Somewhat like a curling-iron is 
this fluting-machine. It is heated 
and then the fabric is fed between 
two rollers 
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Keeping Up with the March of Science 


Facts for the man who wants to know 


Housing a Dirigible 


; § i} docking of a Leviathan or an Aqui- 
tania is a no more difficult feat than the 
housing of a great rigid dirigible in its shed 
after the German fashion. 

Usually a ship crawls up to a landing- 
party of about three hundred men. She 
drops a trail-rope, which is caught and led 
through a pulley-block fastened to a stake 
in the ground. By means of the rope the 
ship is hauled down so that she can be 
taken in hand by the landing-crew. When 
the ship is kept head on to the wind, it is 
easy enough to guide her, but when a wind 
blows across the mouth of the shed, every 
man’s heart is in his throat. The ship 
offers so much more surface sidewise than 
endwise that she becomes an enormous 
kite. 

Even when the wind is right, eddies may 
be formed near the shed; they seize the 
ship and throw her up and down like a 
cork, so that the men are lifted off their 
feet in their efforts to control her. 

Sometimes screens are erected near the 
shed to break the force of cross-winds; it is 
a moot question whether the swirls that 
they form are not as dangerous as the cross- 
winds that they break up. 


Frozen Eggs from China 


A?! ee Chinese hens lay so 
44 abundantly that China is able to ex- 
port millions of eggs every year. Recently 
the steamship Tuscan Star carried a cargo 
of more than six thousand tons of frozen 
eggs from China, through the Panama 
Canal, to New York. 

How many eggs make up six thousand 
tons? Ten eggs of average size weigh one 
pound; thus there are about ten million 
eggs in a six-thousand-ton cargo. 

It is conservatively estimated that the 
value of the eggs imported from China 
each year reaches fourteen million dollars. 
Most of the eggs are either frozen or dried 
before they are shipped. 


To Prevent Hay-Fever 


UNDREDS of thousands of persons 

are afflicted with hay-fever every 
year, particularly during the spring and 
summer seasons. 

_This extremely annoying and debilitating 
disease is caused by the pollen of various 
grasses, grains, and flowers. At the time 
of maturity large quantities of pollen are 
suspended in the air and carried long dis- 
tances by the wind. When pollen-laden air 
is breathed by persons susceptible to hay- 
fever, the pollen is deposited on the mucous 
membranes of the nasal passage, and causes 
an irritation that manifests itself by fits of 
sneezing, profuse secretion of mucus in the 
nose, and tears in the eyes. No remedy 
known seems to relieve the symptoms of the 
disease, and the only security that victims 
of hay-fever. could find was in seeking 


places where the air was entirely free 
from pollen. 

Recently Dr. Eskuchen, a German 
physician, evolved an effective method of 
immunization against hay-fever that has 
given remarkably favorable results in the 
three years during which it was tested. 
Assuming that the cause of hay-fever was a 
poisoning by the vegetable albumen con- 
tained in the pollen, Dr. Eskuchen pre- 
pared a vaccine from the pollen of grasses 
and grains, which he injects under the skin 
of persons susceptible to hay-fever. Before 
the beginning of the pollen period, the 
treatment is begun by injecting small doses 
every three or five days, increasing the 
doses each time. The treatment is con- 
tinued through the entire pollen season, 
and is said to give complete immunity from 
hay-fever. 


The Price of Bad Lighting 


TATISTICS show that annually 

$2,000,000,000 is wasted by accidents 

in the United States. Out of this amount 

$300,000,000 is the price we pay for defec- 

tive illumination, the amount considerably 

exceeding the whole sum paid yearly for 
our illumination. 

Accidents due to poorly lighted stair- 
ways, passageways, and storage-rooms are 
often fatal. In a dark hall one may be 
overconfident and take a plunge down- 
stairs by failing to see the top step. It is 
better to keep a light all the time in a 
dangerous storeroom, hall, or stairway 
than to pay the damages the court will 
ultimately settle upon the owner for 
neglect. 


How Cameras See Red 


LS hated does a photographer have to 
retouch his negatives before his 
customer is satisfied with the picture? The 
eye of the camera sees things differently 
from the human eye, although there are 
some lenses that so diffuse the image that 
the harsh detail is eliminated. These are 
the so-called ‘‘soft-focus’’ lenses, and 
photographs made with them generally 
need no extensive retouching. 

It is the difference in ‘‘seeing color” 
between the lens and the eye that is largely 
responsible for retouching. The ruddy 
complexion, so suggestive of good health, 
under the relentless eye of the camera may 
turn into dark splotches, for red photo- 
graphs dark. 

The penetrating blue-violet rays are 
those chiefly used in photography, and 
these rays furnish the delicate ‘‘modeling”’ 
of form. The surface of the skin reflects 
these rays into the camera, and all the irreg- 
ularities of the skin, such as wrinkles, be- 
come more noticeable than when looked 
at with the human eye, which sees mostly 
by the red and orange, instead of the blue- 
violet rays caught by the eye of the 
camera. 


What Is in Snake Poison? 


N what manner does snake poison exert 

its physiological effect upon human be- 
ings? It used to be, and to some extent 
still is, the widespread opinion that the 
liquid secreted in certain glands of poi- 
sonous snakes and injected into the 
wounds of those injured by the poison- 
ous fangs of the reptile is a poison. Not 
until the end of the nineteenth century 
did scientists succeed in clearing up the 
apparent anomaly that an animal could 
produce and carry with it at all times a 
strong poison without being affected 
by it. 

It has been ascertained that the poison 
is merely an albuminous serum similar to 
the albuminous compounds contained in 
the tissue of man and animals. Belfanti 
and Carbone, Italian physiologists, proved 
by numerous tests that the albumen of 
one animal may cause great disturbances, 
and even death, to another animal if it is 
introduced into its cell tissue. The glands 
of a poisonous snake produces an albumin- 
ous secretion which, introduced into the 
circulation of human beings, will cause 
paralysis or death. A single drop of snake 
poison is sufficient to produce this effect. 


Boiler Scales Kill People 


ATER that is fed to boilers should 
be purified as much as possible. If 
this is not done, the impurities in it will 
form a scale on the inside of the boiler that 
will greatly impair its usefulness. In time 
the boiler becomes dangerous. 
Approximately five hundred people are 
killed and eight hundred injured by boiler 
explosions in this country every year. And 
in most cases boiler scale has been either 
directly or indirectly responsible. Scale 
will cause corrosion, and corrosion will 
weaken the boiler surface. 


What Atomic Energy Can Do 


HE discovery of radium and other 

radioactive substances, like uranium, 
thorium, actinium, and other elements, has 
opened a vista of tremendous importance 
by suggesting to science a new method of 
obtaining energy. 

The discovery and subsequent study 
of radioactive substances has thrown 
new light upon the structure of atoms. 
According to the most recent theory, all 
atoms are similar in their structure. They 
consist of a nucleus composed of a small 
particle of matter, and surrounded, as the 
sun is by the planets, by minute negative 
electric charges, electrons. The higher 
the atomic weight of the substance, the 
more complicated is the structure of its 
atoms. 

It is supposed that the nucleus is formed 
by the smallest particles of matter known 
to us, that is, hydrogen and helium atoms. 
The whole structure of these atoms is held 
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by Bertha Clark of New 
York. Thus the shoes are 
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is green and white, and on 
it a red wooden parrot is 
mounted. The bell is also 
made of wood, but it is 
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Attached to a gas-tube is a small fric- 
tion wheel that, when turned, will 
create a spark that fires the gas pouring 
out of the tube 





































Here is a storm window that is 
hinged at the top and can be 
swung out at the bottom for 
ventilating or cleaning. There 
are two extending arms that will 
hold it in any desired position 
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Housekeeping Made Easy 


All kinds of appliances to lighten woman's work 
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There is a new cheap bread- 
slicer—two tin arches mounted 
on a wooden base. You place 
the bread under the arches and 
slip the knife between them 














Phonograph needles will 
remove all the particles in- 
crusted on the inside of a 
milk-bottle. You fill the 
bottle with soapsuds, throw 
in a dozen needles, and 
shake the bottle vigorously 








By removing the top part of 
this oil] heater it becomes a 
stove, three prongs being pro- 
vided for holding a pot. The 
stove is fed gasoline; one 
gallon will run the heater for 
eight hours 


From Germany comes the 
long-handled apple-corer at 
the left. The pointed end 
is inserted in the apple, 
given a few sharp twists, 
and when pulled out, the 
core comes with it 





Somewhat like a curling-iron is 
this fluting-machine. It is heated 
and then the fabric is fed between 
two rollers 
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Keeping Up with the March of Science 


Facts for the man who wants to know 


Housing a Dirigible 


HE docking of a Leviathan or an Aqui- 

fania is a no more difficult feat than the 
housing of a great rigid dirigible in its shed 
after the German fashion. 

Usually a ship crawls up to a landing- 
party of about three hundred men. She 
drops a trail-rope, which is caught and led 
through a pulley-block fastened to a stake 
in the ground. By means of the rope the 
ship is hauled down so that she can be 
taken in hand by the landing-crew. When 
the ship is kept head on to the wind, it is 
easy enough to guide her, but when a wind 
blows across the mouth of the shed, every 
man’s heart is in his throat. The ship 
offers so much more surface sidewise than 
endwise that she becomes an enormous 
kite. 

Even when the wind is right, eddies may 
be formed near the shed; they seize the 
ship and throw her up and down like a 
cork, so that the men are lifted off their 
feet in their efforts to control her. 

Sometimes screens are erected near the 
shed to break the force of cross-winds; it is 
a moot question whether the swirls that 
they form are not as dangerous as the cross- 
winds that they break up. 


Frozen Eggs from China 


PPARENTLY Chinese hens lay s6 
4% abundantly that China is able to ex- 
port millions of eggs every year. Recently 
the steamship Tuscan Star carried a cargo 
of more than six thousand tons of frozen 
eggs from China, through the Panama 
Canal, to New York. 

How many eggs make up six thousand 
tons? Ten eggs of average size weigh one 
pound; thus there are about ten million 
eggs in a six-thousand-ton cargo. 

It is conservatively estimated that the 
value of the eggs imported from China 
each year reaches fourteen million dollars. 
Most of the eggs are either frozen or dried 
before they are shipped. 


To Prevent Hay-Fever 


UNDREDS of thousands of persons 

are afflicted with hay-fever every 
year, particularly during the spring and 
Summer seasons. 

This extremely annoying and debilitating 
disease is caused by the pollem of various 
gTasses, grains, and flowers. At the time 
of maturity large quantities of pollen are 
suspended in the air and carried long dis- 
tances by the wind. When pollen-laden air 
\s breathed by persons susceptible to hay- 
fever, the pollen is deposited on the mucous 
membranes of the nasal passage, and causes 
an irritation that manifests itself by fits of 
sneezing, profuse secretion of mucus in the 
nose, and tears in the eyes. No remedy 
known seems to relieve the symptoms of the 
disease, and the only security that victims 
of hay-fever. could find was in seeking 





places where the air was entirely free 
from pollen. 

Recently Dr. Eskuchen, a German 
physician, evolved an effective method of 
immunization against hay-fever that has 
given remarkably favorable results in the 
three years during which it was tested. 
Assuming that the cause of hay-fever was a 
poisoning by the vegetable albumen con- 
tained in the pollen, Dr. Eskuchen pre- 
pared a vaccine from the pollen of grasses 
and grains, which he injects under the skin 
of persons susceptible to hay-fever. Before 
the beginning of the pollen period, the 
treatment is begun by injecting small doses 
every three or five days, increasing the 
doses each time. The treatment is con- 
tinued through the entire pollen season, 
and is said to give complete immunity from 
hay-fever. 


The Price of Bad Lighting 


TATISTICS show that annually 

$2,000,000,000 is wasted by accidents 
in the United States. Out of this amount 
$300,000,000 is the price we pay for defec- 
tive illumination, the amount considerably 
exceeding the whole sum paid yearly for 
our illumination. 

Accidents due to poorly lighted stair- 
ways, passageways, and storage-rooms are 
often fatal. In a dark hall one may be 
overconfident and take a plunge down- 
stairs by failing to see the top step. It is 
better to keep a light all the time in a 
dangerous storeroom, hall, or stairway 
than to pay the damages the court will 
ultimately settle upon the owner for 
neglect. 


How Cameras See Red 


HY does a photographer have to 

retouch his negatives before his 
customer is satisfied with the picture? The 
eye of the camera sees things differently 
from the human eye, although there are 
some lenses that so diffuse the image that 
the harsh detail is eliminated. These are 
the so-called ‘‘soft-focus’’ lenses, and 
photographs made with them generally 
need no extensive retouching. 

It is the difference in ‘‘seeing color” 
between the lens and the eye that is largely 
responsible for retouching. The ruddy 
complexion, so suggestive of good health, 
under the relentless eye of the camera may 
turn into dark splotches, for red photo- 
graphs dark. 

The penetrating blue-violet rays are 
those chiefly used in photography, and 
these rays furnish the delicate ‘‘modeling”’ 
of form. The surface of the skin reflects 
these rays into the camera, and all the irreg- 
ularities of the skin, such as wrinkles, be- 
come more noticeable than when looked 
at with the human eye, which sees mostly 
by the red and orange, instead of the blue- 
violet rays caught by the eye of the 
camera. 


What Is in Snake Poison? 


N what manner does snake poison exert 

its physiological effect upon human be- 
ings? It used to be, and to some extent 
still is, the widespread opinion that the 
liquid secreted in certain glands of poi- 
sonous snakes and injected into the 
wounds of those injured by the _ poison- 
ous fangs of the reptile is a poison. Not 
until the end of the nineteenth century 
did scientists succeed in clearing up the 
apparent anomaly that an animal could 
produce and carry with it at all times a 
strong poison without being affected 
by it. 

It has been ascertained that the poison 
is merely an albuminous serum similar to 
the albuminous compounds contained in 
the tissue of man and animals. Belfanti 
and Carbone, Italian physiologists, proved 
by numerous tests that the albumen of 
one animal may cause great disturbances, 
and even death, to another animal if it is 
introduced into its cell tissue. The glands 
of a poisonous snake produces an albumin- 
ous secretion which, introduced into the 
circulation of human beings, will cause 
paralysis or death. A single drop of snake 
poison is sufficient to produce this effect. 


Boiler Scales Kill People 


ATER that is fed to boilers should 
be purified as much as possible. If 
this is not done, the impurities in it will 
form a scale on the inside of the boiler that 
will greatly impair its usefulness. In time 
the boiler becomes dangerous. 
Approximately five hundred people are 
killed and eight hundred injured by boiler 
explosions in this country every year. And 
in most cases boiler scale has been either 
directly or indirectly responsible. Secale 
will cause corrosion, and corrosion will 
weaken the boiler surface. 


What Atomic Energy Can Do 


"T“HE discovery of radium and other 

radioactive substances, like uranium, 
thorium, actinium, and other elements, has 
opened a vista of tremendous importance 
by suggesting to science a new method cf 
obtaining energy. 

The discovery and subsequent study 
of radioactive substances has thrown 
new light upon the structure of atoms. 
According to the most recent theory, all 
atoms are similar in their structure. They 
consist of a nucleus composed of a small 
particle of matter, and surrounded, as the 
sun is by the planets, by minute negative 
electrie charges, electrons. The higher 
the atomic weight of the substance, the 
more complicated is the structure of its 
atoms. 

It is supposed that the nucleus is formed 
by the smallest particles of matter known 
to us, that is, hydrogen and helium atoms. 
The whole structure of these atoms is held 






















































































together and kept in everlasting motion by 
enormous electric forces. These forces will 
be the source of energy of the future, pro- 
vided we succeed in discovering the secret 
of breaking up the atoms. In radioactive 
substances, this breaking up takes place 
continually without outside aid. The 
nuclei of radium atoms send out alpha rays, 
consisting of helium atoms, and beta rays, 
consisting of electrons. It is estimated that 
the dissociation of one gram of radium 
produces 170 gram-calories every hour, 
which equals for the entire life-period of 
radium 4,000,000,000 calories. 


Europe Takes to the Air 


URING the past year 1325 airplanes 
have arrived in England from Euro 
pean countries and landed freight and pas- 
sengers. Of these machines 1097 were 
British, 236 French, 9 Belgian, and 1 Swiss. 
In Germany and Holland great plans for 
aerial transportation are being made. One 
can fly from London to Paris in less than 
three hours. By rail and steamer it takes 
all day to make the trip. Passenger fares 
are but little more than twice as much 
by air as by the rail-and-water route, 
while light freight is actually cheaper sent 
by air. 


Mankind and the Sea 


N the course of the twenty-four hours of 

the day, the temperature of the human 
body changes. 

This temperature is about 99.3 degrees 
F. at four o’clock in the afternoon; but 
it is only 97.2 degrees between two and 
six o’clock in the morning, a variation 
exactly similar to that which the waters of 
the sea undergo, influenced by the rays of 
the sun, in the interval of a day. 

Those who believe that man evolved 
from some sea organism cite this curious 
fact as evidence of a kind. If the marine 
origin of man is accepted, the cell that 
ultimately became the nucleus of the 
human structure assuredly had to adjust 
itself to the temperature of the water at the 
depth in which it existed. The ancient 
oceans were warmer than the sea of to-day, 
and their temperature was the same as that 
of the human body. 


Electrified Tourmaline 


§ Bere crystal, tourmaline, has very re- 
markable optical properties, a fact 
known to most people. However, few peo- 
ple have heard of its peculiar electrical 
properties. Tourmaline is capable of 
attracting small bits of paper and straw in 
much the same way asamber. This attrac- 
tion is, of course, due to an electrostatic 
charge. 

When the crystal is exposed to sun- 
light of a low temperature, it loses its 
electrical charge, but regains it upon being 
heated again. If it has a negative charge 
at first, it will have a positive charge when 
it is reheated. 

Several other precious stones exhibit 
various phenomena along this line, but 
tourmaline is the most interesting and 
spectacular of all. 


Porcelain that Can Be Blown 


ORCELAIN is seldom used in the 

manufacture of chemical and physical 
apparatus, because, after it is once formed, 
it will crack or burst when heated. Glass, 
on the contrary, becomes soft when heated, 
and can be bent or blown to any desired 
form. 

Why does porcelain crack? Principally 
because the glaze with which the porcelain 
is coated does not expand at the same rate 
as the porcelain when heat is applied. 
There is considerable strain, and cracking 
or bursting results. Now, however, a 
European manufacturer has overcome this 
difficulty by producing a glaze that has the 
same coefficient of expansion as porcelain. 
Both are highly resistant to changes of 
temperature. 


Loud Sounds Travel Fastest 


4 Bans noise from a ten-inch gun will 
travel much faster for a certain dis- 
tance than noise or sound oi a lower mag- 
nitude. This was recently proved by Dr. 
Dayton Miller, of the Case School of Ap- 
plied Science. The sound of the explosion 
from one of the big ten-inch guns travels at 
the rate of 1240 feet per second for the first 
hundred feet. This speed proves to be 
exactly 22 per cent above the normal travel 
of low sounds. 

At a distance of two hundred feet from 
the source the speed of the sound is only 5 
per cent above normal. Above five hun- 
dred feet the velocity of the sound from a 
big gun falls back to normal. 


Do You Have Dream-Germs? 


“(XLOSE your eyes and you will see curi- 

ous color blotches, dull or vivid, flash- 
ing upon a gray or black background,” 
says Professor Henri Bergson. The spots 
shrink and spread, in waves of shifting 
form and tone, slowly moving or swiftly 
flashing beneath the closed eyelids. ‘‘Phos- 
phenes,”’ “‘light-dust,’”’ or ‘‘ocular spectra,”’ 
they have been called. 

They are probably caused by the ever- 
varying modifications that occur in the 
circulation of the blood in the retina, or by 
the slight pressure of the eyeball upon the 
retina when the closed lid is pressed 
against the front of the eye. 

That these spectra may be a stimuli 
for dream-pictures seems plausible. One 
investigator, gradually awaking with the 
dream-picture before him, watched it 
dissolve into phosphenes and melt into 
the colored spots perceived by the 
closed eyes. 

The circulation of blood in the closed 
eyelid may also make images that serve 
as stimuli for dream pictures when a little 
light falls upon the eyelids. 


5,000,000 New Homes Needed 


8 irre is truly the day of house shortage. 
At the present time there are 25,300,000 
families in the United States. We have 
only 20,900,000 homes to accommodate 
these families. 


Where do they all sleep? Many families 





72 


Popular Science Month, 


live together under a single roof. Newly 
married people often make their home with 
their parents, waiting for the time when 
houses will be more plentiful and rents wi] 
be reduced. 

A careful survey of the building situa- 
tion in this country shows that we are 
eight billion dollars behind in our builq- 
ing program. 


Asbestos and Its Uses 


EW uses for asbestos materials are 
1 being found every day. One of the 
latest is the use of asbestos twine in labora- 
tories for binding together parts of appara- 
tus that are exposed to fire or acid. 

Asbestos is made up in many different 
forms. Besides twine, there is asbestos 
cloth and asbestos building material. 

Fiber felts made of pure asbestos are 
used for insulating the heat-radiating sur- 
faces of automobiles and for insulating 
electric wires. 


Aid to Paper-Consumers 


‘Taee= has been so much talk of paper 
shortage in the past year that manu- 
facturers from all over the world have 
suggested new ways of producing paper 
pulp. 

Japanese manufacturers tell of pulp 
made from seaweed. The paper thus pro- 
duced is used chiefly for cigarettes. In 
India bamboo is used. According to one 
of the government experts there, fourteen 
million tons of dry pulp can be produced 
each year from bamboo and the savannah 
grasses of Assam. 

In our own country several experiments 
have been made. Down South, cotton fiber 
has been tried out by a large cotton com- 
pany, and the manager claims that paper 
pulp of medium quality results. 

One hundred pounds of pulp can be pro- 
duced daily, and from it book paper, 
coated paper, and low-grade writing-paper 
can be manufactured. 

Saw grass, which grows abundantly in 
the swamps along the Atlantic coast, can 
be turned into newspaper, it has been 
found. It grows so rapidly that two crops 
can be cut ina year. The cost of the grass 
is negligible, and thus pulp produced from 
it can be sold at less than half the price of 
spruce pulp. The resulting paper is tough 
and it absorbs ink well. 


How Much Air to Burn Coal? 


A POUND of pure carbon, which is the 
preponderant element in coal, requires 
the oxygen contained in 11.6 pounds of air 
to complete its combustion. But how 
much is 11.6 pounds of air? Imagine a 
column of air one inch square extending 
forty miles into the sky and you will have 
a good idea of the amount of air required to 
burn a single pound of coal. A pound of 
coal would occupy a column one inch 
square and only three feet high. 

During the course of a single year, mil- 
lions of tons of oxygen are used up in the 
combustion of coal. New York city alone 
requires many million tons of air to keep 
it warm during the winter-time. 
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Do It with Tools and Machines 


This is the modern way and it saves time and money 























This is a taper-measur- 
ing tool. If the machin- 
ist has a drill or a reamer 
taper that he wishes to 
reproduce, he applies 
this little device to the 
shank, adjusts it, and 
locks it in place 








A tool that is used to in- 
spect and check spiral and 
helical gears. The gage 
wil! register an inaccuracy 
of .0002 inch 























Safety for men working on scaf- 
folds is the object of this rope 
lock, which grips hard the second 
the rope starts to slip through it. 
This will prevent a scaffold’s fall- 
ing before it has moved an inch 


A machine that takes the place 
of a diamond tool in truing 
abrasive wheels; it consists of a 
motor, an abradent nib, and a 
holder; it is fed across the wheel 
to be trued, exactly in the man- 

ner of a diamond-pointed tool 











grate 


An extension handle that 
hooks on wrenches and all 
flat-headed tools makes a 
short-handled tool long, 
enabling the workman to 
reach corners not accessi- 
ble to tools that will fit 
into the kit 











Very new is this re- 
volving knife wood- 
trimmer, which cuts 
wood cleanly in- 
stead of crushing it 
off, its cutting edge 
of sixteen and a half 
inches minimizes 


































A specially made machine for finish- 
ing cylinder-head domes for auto- 

? mobiles so they will not collect car- 
bon easily. The heads are roughed 
and finished and then polished 


Here is a huge press that squeezes a casting into 
the right shape. The pressure exerted is about 


70,000 Ibs. 


The big horizontal wheel in the 


middle is turned by vertical friction wheels 


the necessity of 
sharpening 





A grooved oiler, designed to 
lubricate the leaves of a spring 
efficiently, is inserted between 
the leaves, after the weight has 
been taken off the spring; the 
oil goes straight to the spot 





This knurling-tool, it is said, wil! 
do three times as much work as 
an ordinary knurler. It is not 
subject to the side strain that 
other knurlers have when the 
speed is increased, and it centers 
automatically after being set 
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A trailer for smaller dealers in tractors, for carrying the tractor to the farm. 
It is an old truck axle, a body framework, and a connecting drawbar 


Taking Home the Farm Tractor 


F the two hundred thousand odd 
farm tractors sold in the United 
States last year, more than half were 
delivered by the local dealer to the 
farm of the buyer by some means 
other than their own wheels or 
creepers. This was the result of two 
causes: first, it is quicker and there- 
fore cheaper; second, some of the 
tractors with cleats on their driving 
wheels cut up the average road. 
While some of the larger dealers sell- 
ing a great number of- tractors have 
purchased trucks with special bodies 
for this work, the cost of the truck in- 
vestment is too great for the smaller 
dealer, who sells perhaps twenty-five 
or fifty tractors a year. For such men 


the special trailer for this work shown 
in the accompanying picture will be of 
value. Most dealers use automobiles 
in their business, and by means of a 
small two-wheeled trailer the car may 
be used to make deliveries without any 
heavy investment. 

The trailer may be made from an old 
truck axle with rubber-tired wheels, a 
body framework, and a connecting 
drawbar. The rest is easy. Load the 
tractor on the trailer, connect the latter 
to the rear end of the car, and make 
the delivery at the rate of fifteen or 
twenty miles an hour. The delivery 
made, the car may be used for its reg- 
war work without any change what- 
soever. 


How to Prolong a Tire’s Life 


NVENTORS are always trying to 
devise some means of bettering the 
pneumatic tire and increasing its life. 
Every kind of substitution for air has 
been tried—springs, fluids, metals, 
fabrics, and fillers—all without success. 
While the ordinary pneumatic tire has 
a life of between five and ten thou- 
sand miles, the new type of tire 
shown herewith has a_ guaranteed 
life of twenty thousand miles. In 
addition to its greater life, the new 
tire is puncture-proof. 

No attempt is made to eliminate 
the air as the cushioning property 
of the tire. Instead, the tread is 
made extremely thick so as to pre- 
vent punctures. It is thus really a 
solid tire placed around a pneu- 
matic tire. 

The manner of connection of the 
solid tread with the inner air-tube is 
most ingenious. First there is the 
inner tube, and around this a casing 
made of seven-ply wrapped fabric. 
Small metal] lugs placed crosswise of 
the tread, with a movable hooklike 
joint in the center, are riveted to the 
casing and hold in place the hard 
rubber tread. These lugs are made 
of a special alloy, so that they are 


strong enough to resist severe shocks, 
and yet malleable enough to prevent 
breakage. 

The rivets holding the lugs are of 
special composition, being non-con- 
ductors of heat, and rustproof. They 
are riveted by a special machine that 
puts a head on each rivet large enough 


to make it impossible for the rivet to 


work loose or tear away. 





HARD RUBBER __ 


This new puncture-proof tire is guar- 
anteed a life of twenty thousand miles 
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A Novel Governor for 
an Engine 







SPUR GEARS 
AND PINION 


ANY 





'A governor that 
speeds up the motor 
when the load is 
increased. The 
“mixture” is auto- 
matically controll- 
ed by the governor 


> Wy 


NEW governor for trucks, directly 

connected electric-power sets, or 
for marine engines is explained here. 
It can be made to govern more than 
one half per cent of the power, from no 
load to full load. 

The main idea is that it at first gov- 
erns excessively and then diminishes 
the governing action gradually, so 
as to meet easily the engine changes of 
speed. 

The governor has a vertical shaft 
driven from the base, and is protected 
by a metal housing. The lower half of 
this shaft drives a ball governor, 
operating to pull down a channeled 
collar, running freely on the shaft, 
against the spring. The slightest ver- 
tical motion of a pin held in the collar 
channel produces a movement in the 
fuel-adjusting pivot, by means of the 
connecting levers. 

It is the top part of the shaft that 
carries the real governing mechanism. 
There are two spirals cut on the inner 
faces of the spool. The spool normally 
revolves freely on the shaft, driven by 
a supporting clutch. This clutch raises 
the spool when the speed is too low, 
and when it is too high the spool drops 
by its own weight below the normal 
position, except when a return spring 
is employed to give positive operation 
on horizontal mountings. 

A spur wheel engages with the spiral 
in either the lower or upper inner face 
of the spool if the speed is disturbed. 
When the spur gear revolves, it does so 
in the plane of the shaft, which is at 
right angles with the plane of the 
illustration. It turns a threaded shaft 
so that the full-adjusting pivot is 
moved in opposition to the motion 
derived from the connecting levers. 

As soon as the top part of the 
governor has cushioned the action of 
the speed control on the lower part, 
the rotation of the spur gear stops. 
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Using Trucks Instead of Conveyors 





: | TENTH AVENUE 
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Route of Trutks 


HIGH GROUND 


This diagram shows how a coal- 
yard in Nashville used its motor- 
trucks instead of conveyor machin- 
ery — thus saving the cost of 
equipment that would be idle 
about eleven months of the year 


INCLINED ROADWAY 
LEADING TO HIGH 
GROUND AT REAR 

OF SHED 


=" 


TRESTLE FOR 
TRUCKS 
























































OTOR-TRUCKS are taking the 

place of conveyor machinery in 

a coal-yard at Nashville, Tennessee, 

and fulfilling their ordinary truck 
duties besides. 

The Nashville yard is bounded by 
two streets and by the curving segment 
of a railroad main line, from which a 
spur track enters the yard. This track 
is equipped with overhead unloading 
chutes for the delivery of coal from 
gondola cars into motor-trucks. Be- 
cause, as the business of the company 
grew, these chutes were found inade- 
quate for more than a day-to-day sup- 
ply of coal, it was determined to pro- 
vide space for storage. It was found 
that the cost of conveyor machinery 
would run into thousands of dollars for 
equipment that would be idle about 
eleven months in the year. 

Then some one thought of using the 
fleet of four trucks as conveyor ma- 
chinery—and the happy solution vir- 
tually worked itself out. The storage 
shed was erected where it was least 
in the way and where the contour of 
the ground best adapted itself to the 
purpose. The shed is 90 by 190 feet in 
ground dimensions; its sides are open, 
and its roof is 25 to 30 feet “in the 
clear.” The floor, which consists of 
cinders and slack coal rolled to a 
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cementlike hardness, is on the yard 
level. Along one side of the shed runs 
an inclined roadway, climbing to the 
high ground immediately at the rear. 

On a level with this high ground and 
just under the roof, three trestles ex- 
tend into the shed from the rear end. 
The trestles, built of timbers and 
planking, are carried to within a few 
feet of the shed’s forward end. Each 
carries, at the height of twenty feet 
above the floor shed, a truck track 
consisting of parallel plank-made chan- 
nels—each about twenty inches wide 
and five inches deep, with the corners 
reenforced with angle-iron to guide and 
hold the wheels of the trucks. 

This is the method of operation: 
The trucks—all four of them, or as 
many as may be desired—are loaded 
with coal at the chutes on the spur 
track and run across the yard and up 
the inclined roadway to the level of the 
trestles. Then they are backed out on 
the trestles, and, by means of dumping 
bodies, their loads are dropped and the 
trucks run back to the unloading 
chutes to repeat the operation. 

Instead of holding but fifty carloads, 
the 90-by-190-foot shed has a capacity 
of 150 carloads, and its three trestles 
obviate the necessity of “‘trimming’’ the 
piles as the storage space is being filled. 




















For the convenience of the woman motor- 
ist this car is equipped with a gap in the 
front of the running-board 


This Running-Board Makes 
the Engine Accessible 


HE _ever-in- SIDE OF BODY, 
creasingnum- ===" 
ber of women 
automobile driv- 
ers is noticeable 
both on country 
roads and in city streets. Perhaps the 
war had something to do with it. At 
any rate, women handle big cars now 
almost as easily as do their husbands 
and brothers, and the average man 
consults his wife before he buys a car. 
Many of the larger car manufacturers 
are paying particular attention to the 
little conveniences that attract women. 
One of the most ingenious of these 
conveniences is a running-board with 
a gap between the front end of the 
running-board and the bottom of the 
front fender. In most cars the run- 
ning-board and fender are joined, but 
in the car shown herewith there is about 
ten inches of space between the two. 
The purpose of this gap is to allow 
the woman driver to reach the car- 
buretor adjustment, spark-plug wires, 
or electrical switches without having 
to lean over the fender, with the pos- 
sibility of ruining her afternoon coat 
or gown. 







GAP HERE 


FENDER 




















guide the wheels of the trucks 





Trestles twenty feet above the ground, are built of 
timbers and planking, reenforced with angle-iron to 





The spur track that enters the coal-yard from the 
railroad is equipped with overhead chutes, from 





which the coal is dumped into the trucks 






On cold days or nights, when you 
must leave your automobile in an 
unheated garage, an oil heater like 
that shown above will prevent 
damage from freezing. A hood 
attachment carries the heat 
directly to the radiator 


Some of the New 
Car Attachments 
for Automobilists’ 
' Ease and Safety 
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With this lighting and battery- 
charging set a garage can make 
its own electric light and have 
enough current available to re- 
charge automobile storage-bat- 
teries. It operates from a line 
shaft or engine, requiring four hp. 








Luminous figures 
and a luminous in- 
dicator make this 
gasoline gage easily 
read on the darkest 


night. This is far 
more convenient 
than matches or 


even a flash-lamp, 
as can very easily 




















A circular vise having a range of from 
one quarter to four and a half inches. 
It holds round parts, such as hub-caps, 
pistons, etc., without marring them 

















A sa{-ty indicator, 
connected by cable 
with a front wheel 
of the automobile, 
shows a white light 
for city limit speed, 
a green light for 
county highway 
speed, and a red 
light when that 














be imagined 
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This valve-lifter has an arm over the top of the valve 
and a curved arm moved by a small gear to compress the 
valve-spring 


speed is exceeded 




















B AND BASE 


B YALE Lockie ie 











This inconspicuous 
lock and ball-and- 
socket chain hold 
two spare tires se- 
curely in place, pre- 
venting theft when 
a car isleft standing 



























A locking device 
for the demount- 
able rim, doing 
away with the 
usual nuts and lugs. 
It is said to true the 
rim perfectly 














This truck is owned by a man in the scrap-iron business. A 
huge magnet on the end of the crane lifts the metal, facili- 
tating loading to a remarkable degree 
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Small metal pieces, placed between 
the nuts on push-rods and the tops 


Everything from 
Speed Indicators to 
a Wheeled House 


onTheseTwo Pages 










































Your engine hood will not rattle any 
more if you will add to it the two 







Ty- of the tappet guides, will silence the springs here shown, It is not neces- 

ake annoying click of tappets in the en- sary to drill any holes in order to 
ave gine of an automobile accommodate the springs 

re- 

vat- SPENT SPENT 
ine HOT AIR = HOT AIR 
hp. COLD AIR (ZZ COLD AIR 














This cone-shaped 
floating valve- 
point keeps the 
priming-cup in 
place: it is not at 
all affected by the 
engine vibration 


Automobile lamps 
stay lighted if the 
necessary air for 
oxygen is properly 
admitted and ex- 
pelled. This 
double-shelled 





lamp has an inge- pa 
nious method of 
doing this 


THE 
FLOATING 






























After years of experiment, 
chemists have at last pro- 
duced an acid-proof apron. 
It defies the destructive 
effects of sulphuric acid and 
is cheap. It has been found 
very useful in automobile 
factories and in service sta- 
tions. An important char- 
acteristic of this apron is its 
strength and durability 





A simple and inexpensive 
electric oven used in a 
battery-charging station 
to soften the insulating 
compound. The inner 
box fits over one long bat- 
tery or two short ones 


First aid for automobilists is contained 
in boxes like this, placed along traveled 
routes by the California Automobile 
Association, working in conjunction 
with the Red Cross 


















































An equalizer spring that acts 
as a balance between the 
spring and the axle, eliminat- 
ing shock and jar, to the 
benefit of both the car and 
its riders 


Persons who own cars up- 


holstered in pale gray or 





mauve will surely want this 
miniature mud-scraper, which 
fits on the automobile run- 
ning-board 


Built from a solid piece of giant redwood is this truck 
body. The owner, who travels and lives in it, calls it 
his “travel-log”’ 
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A touch of a button produces gasoline 
from a mere drizzle to twenty-five gal- 
lons a minute 


The Electrically Operated 
Filling Station 


RANKING has been eliminated in 

the newest filling station in which 

all the pumping is done electrically. 

At the touch of a button it pumps 
gasoline at any rate you desire. 

The electrical pump is connected to 
the storage tank in the same manner 
as a hand-operated pump, and may be 
run on any 110-volt current, either 
alternating or direct. The electric 
motor is in a case that is impervious 
to moisture or gas. 
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No Tools Needed for This Tire-Holder 


N the hand-operated type of 

tire-carrier shown herewith 
the diameter of the lower or 
circular part is changed when 
the tire is put on or taken off. 
This is accomplished by a two- 
part lever placed vertically, 
and hinged at the bottom to 
the circular part of the carrier 
and at the top to the hori- 
zontal portion. 

When the hinge is pushed 
open, the circular bottom of 
the carrier springs up so that 
its diameter is decreased. Then 
the tire or rim may be slipped 
over it without difficulty. 
When the hinge is closed, the 
carrier is again sprung back. 





A tire-carrier having a two-part lever, 
placed vertically, and hinged so the 
tire can be slipped on and off 


Eliminating the Squeaks 

















Pads, made of a fabric, are used in various 
thicknesses to stop automobile squeaks 


It Finds the Leak Easily and Quickly 


NOVEL spark-plug- or radiator-leak 

finder has been invented by the Rev. 
Thomas Osborn, of Centerville, Iowa, and 
is shown in use in the accompanying illus- 
tration. The device includes a pump, an 
air-tube connected with the pump, which in 
turn is attached to a threaded cap that 
screws to a long tapered tube, the large end 
of which is interiorly threaded and adapted 
to be screwed to the end of a spark-plug or 
to a detachable radiator cap, when the de- 
vice is to be used for testing a radiator. 

In carrying out the test, the spark-plug is 
immersed in water, and air is pumped 
through the device into it. If the plug is 
leaking, the air escaping from the plug will 
rise to the surface of the water in the form 
of bubbles. 

When a radiator is to be tested, the 
water in the radiator will be forced in a 
stream through any leaking portion, in 
consequence of the increased air pressure 
from the pump. 


HERE are eleven distinct places 
in an automobile where squeaks 
are liable to occur: lamp-bracket rim; 
fender to frame pad in front; pad 
under the radiator; the forward part 
of the engine hood on the radiator top; 
the joint between the fender and run- 
ning-board; the joint between the 
engine hood and the cowl; the wind- 
shield-rest pad; the joint between the 
frame and body; the joint between the 
rear fender and body; between the 
gasoline-tank straps and the metal 
holding it in place; and between the 
springs and axle-spring pads. 
Squeaks in all of these places are now 
being overcome by means of a new 
padding made of closely woven fabric 
dipped in a compound of asphaltum 
base and allowed to dry for from two 
to five days. It is made, as necessary, 
of any thickness. 


The City that Has the 
Most Motor-Trucks 


EARLY one eighth of all the motor- 
trucks in use in the United States 














Immerse the spark-plug in water, then 
pump air into it by means of this 


little device 
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are operated by persons living in New 
York state, and about one ninth of al! 
the motor-trucks in use in the Union are 
in New York city, the number registered 
for 1920 being 42,122. — 

No fewer than 110,000 motor-trucks 
were registered in New York state in 
1920. This figure showed an increase 
over 1919 of more than twelve thousand. 
The industry exhibited the remarkable 
growth in nine years of more than one 
hundred thousand, the number registered 
for the year being 7606, which looks 
small when compared with the present 
mammoth figures. 

Although motor-trucks came into use 
in Great Britain at least ten years before 
they did in this country, there are more 
of them in use in New York state than 
in the whole of the British Isles. 
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When Motor-Truck Trailers Pay 


How to find out whether pulling is the cheapest way to haul loads 
















By Joseph Brinker 








N this article Mr. Brinker points Out the fundamental 
principles that determine whether trailers pulled be- 
hind motor-trucks or tractors will reduce the unit cost of 
delivery. This is an involved problem, but the accom- 
panying graphic charts, with their explanatory calcula- 
tions, show how the business man can predict whether 
or not trailers will reduce delivery costs. 
Do you want to ask questions about this or some 
Other automobile problem? Write to the Automobile 
Editor of the Popular Science Monthly. 











Chart 1 






oe 


Showing the great difference in the pull required to move a truck and 


trailer over different road surfaces. 


The figures refer to the number of 


pounds’ pull to the ton required to move rubber-tired vehicles over the 


road surfaces indicated 


that it is easier to pull than to 

push. This is the fundamental 
principle that underlies the motor- 
truck trailer of today. 

The motor-truck, like any draft 
animal, can pull more than it can 
carry; and the trailer is the means 
whereby the truck can be utilized to 
pull more than it can carry. 

Three kinds of trailers are in use 
today. There is the four-wheeled 
trailer, a complete vehicle in itself, 
carrying its own load, either with or 
without an additional load on the 
pulling truck or tractor. There is the 
semi-trailer, a two-wheeled vehicle 
that carries part of the load, with the 
rest supported by the pulling vehicle; 
the two-wheeled trailer, in which the 
load is balanced over the trailer axle, 
the pulling vehicle simply serving to 
pull the trailer. 

These, then, are the three types of 
trailers from which the business man 
must choose when he desires to make 
his trucks pull more than they can 
carry. It does not follow that the 
cost of delivery with a five-ton truck 
is cut in half if the same truck pulls 
behind it a five-ton trailer and moves 
ten instead of five tons a trip. 

There are, however, some funda- 
mental uses where trailers are more 
than likely to prove profitable to the 
truck-owner. The most general of 
these is the haulage of loads of such 
bulk that they cannot be placed in the 
largest truck body. With loads of 
greater weight than the largest truck 
can carry, especially built trailers, of 
course, must be adopted. Haulage of 


(Cthat it tee ago man discovered 


boilers, heavy pieces of machinery, 
monolith stones, etc., are good ex- 
amples of bulky and heavy loads for 
which the trailer is a necessity. 

With the bulky yet light load the 
problem is very different. The small 
unit weight of the load makes it im- 
possible to carry in the average truck 
body a load anywhere near the total 
weight-carrying capacity of the truck. 
Of course, the size of the body may be 
increased; but body size has its 
limits. When the body has been in- 
creased to its size limit and the 
weight of the load that can then be 
carried is still below the full carrying 
capacity of the truck, the trailer will 
probably save money. 


Where a Trailer Saves Money 


Wherever the time of loading or 
unloading a truck is excessive because 
of numerous small pieces that must be 
loaded one at a time, the trailer has a 
good opportunity of cutting costs by 
increasing the actual running time of 
the truck in comparison with its 
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Chart 2 
The relation of the angle of grade and 
percentage of grade, terms that are 
often confused. Grade is measured by 
ratio of vertical rise in feet to horizon- 
tal distance traversed in feet. A 100- 
foot rise in 100 feet horizontal distance 
is a 100-per-cent grade 


standing time while being loaded or 
unloaded. 

As has been pointed out in previous 
articles in this series, the most im- 
portant factor in highway transporta- 
tion is to keep the truck moving. 
While running, the truck is making or 
saving money. While standing still, 
it might just as well be a warehouse. 
If one or more trailers, loaded while 
the hauling tractor or truck is out 
delivering one load, will enable the 
tractor or truck to cover more ground 
or make more trips in a day, those 
trailers may appreciably cut the 
delivery costs. 

Wholesale grocers, as a class, have 
been quick to take advantage of 
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Chart 3 
This shows how road resistance must be added to grade resistance to deter- 
mine the total pull required to move a loaded truck or truck and trailer up 


any kind of a hill 
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trailer use. A five-ton load of gro- 
ceries may consist of several hun- 
dred small packages or boxes, each 
of which must be loaded separately 
by hand. This takes from one and 
one half to two hours. Yet if this 
same load is put on a trailer that is 
held waiting for the truck or tractor 
when it reports in the morning or 
when it comes back from another 
trip, the loading time, as far as the 
truck or tractor is concerned, is cut 
to the five or ten minutes required 
to couple the loaded trailer to the 
pulling vehicle. 


Keep the Tractor Running 


If the pulling vehicle is a trac- 
tor or road locomotive, carrying 
no load of its own, it can be 
kept running almost continuously, 
except for the time spent in dis- 
charging small portions of the load 
at each store. The five- or ten- 
minute loading time consists. in 
merely disconnecting the empty trailer 
and coupling up the loaded one. 

In the cases cited, where extremely 
heavy integral loads and bulky yet 
light loads have to be carried, or 
where loading and unloading time 
may be reduced, the work of the 
trailer is fairly well known and fairly 
well understood. The correct use of 
the trailer is not so well understood in 
the haulage of ordinary bulk or piece 
goods, where there is no trouble in 
carrying a full-capacity load in the 
average truck body, and where loading 
and unloading times have been cut to 
the minimum by mechanical loaders 
and self-unloading or dumping bodies. 
Here the problem is one, not of ex- 
pediency, but of possible reduced 
costs. The truck-owner may then ask: 
“If my truck will pull more than it 
can carry, why not make it a pulling 
instead of a carrying vehicle, and, by 
carrying more goods to a trip, cut the 
cost of each ton or package moved?” 

Upon the proper answer to this 
question depends the future develop- 
ment of trailer transportation. To 
understand the question, one must go 
back to the very beginning. In the 
case of the motor-truck, the 
truck is provided with an 
engine that is capable of 
performing a fixed amount of 
work, depending, of course, 
upon the design of the truck, 
its weight, the amount of 
power consumed in friction 
of the moving parts, and the 
condition or state of wear of 
all moving parts. The im- 
portant thing to remember is 
that the amount of work that 
any given truck can do is 
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A chart showing how the speed of the truck and trailer becomes lower as the 


grade increases. 


The reduction in speed of a truck and trailer on hills may more 


than offset the advantage gained in hauling increased loads 
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Chart 5 
Truck W ascending the same grade as indi- 
cated in the chart above, but at the inter- 
mediate truck speed of seven miles instead of 
the low truck speed of four miles an hour 


distance. Power is the rate of doing 
work, and may be expressed by divid- 
ing the work done by the time in 
which it is done. In the case of the 
motor-truck, the work of the truck 
engine is expended in overcoming the 
resistance between the wheels of the 
truck and the road over which it is 
running, this resistance increasing 
directly with the weight of the truck. 


How About the Uphill Pull > 


We know, from the human analogy 
of getting out of breath when we are 
walking up a hill, and of not getting 
out of breath when we are walking 
on level ground, that more power is 
needed to go up the hill. It is so 
with the motor-truck. For, while the 
work ability of its engine is fixed, the 
power must be changed by a reduction 
in speed. This is equivalent to an 
increase in time, and is secured in the 
case of a motor-truck by increasing 
the leverage of the engine upon the 
driving wheels. This, in turn, is 


secured through the medium of the 
change-speed gears, which are nothing 
more than levers in circular form. 
The larger the lever or gear, the slower 


the speed of the truck in 
ascending the hill. 

Virtually all trucks are 
fitted with engines of 
sufficient work ability 
and with gear changes to 
provide enough power to 
carry full loads over 
poor roads where the re- 
sistance between truck 
wheels and the road is greater than on 
a good road, and to pull the load up 
any ordinary hill. Because trucks are 
thus built to move their loads under 
the worst conditions of roads and 
grades, they have a surplus of power 
when operating under the best con- 
ditions. It is this surplus of power or 
drawbar pull that is utilized when the 
truck is employed to pull a trailer. 
Tests have proved that the average 
fully loaded truck will develop a 
drawbar pull equal to one half of its 
rated capacity. Thus a one-ton truck 
will develop a drawbar pull of one 
half ton, or one thousand pounds, and 
a five-ton truck, two and one half 
tons, or five thousand pounds. 


Roads Must Be Studied 


The ability of a truck and trailer or 

a truck alone to move under full load 
over any kind of road surface and up 
any kind of hill depends upon whether 
its tractive force or drawbar pull is 
greater than the resistance of the road 
and the grade. A motor-truck re- 
quires more power to travel over a 
clay road than over a concrete high- 
way. The road resistance is least for 
asphalt and greatest for a 
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loose sand road. Chart 1 
gives the road resistances in 
pounds to the ton for rubber- 
tired trucks and trailers on 
different types of roads. 
The additional resistance 
of grades may be also ex- 
pressed in pounds to a ton, 
according to the steepness of 
the grade. Grades are gen- 
erally measured in percent- 
age, that is, a grade of five or 
ten per cent shows the rela- 








fixed. It cannot be increased 
beyond definite limits. 

Work may also be ex- 
pressed as the overcoming of 
resistance through a certain 





Here is shown a road train containing three types of 
trailers. The two-wheeled semi-trailer has its front 
end mounted directly upon the tractor; next comes 
the two-wheeled trailer balancing its own load, and, 
at the end, a four-wheeled trailer. 
indicate the distribution of weight 
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The figures 


tion between the angle o! a 
hill and its percentage of 
grade, two terms that are 
often confused, but that 
must be perfectly clear in 
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order to determine whether a given 
truck will pull a trailer up a given hill. 
A hundred-per-cent grade is a hill in 
which the vertical rise is one foot for 
every foot in the herizontal length of 
the hill. A grade of one hundred per 
cent is a hill with an angle of forty- 
five degrees, not ninety degrees. 

Road resistance to a vehicle moving 
uphill is equal to the road resistance 
on the level plus a resistance due to the 
grade of the hill. While the road re- 
sistance for any kind of road remains 
constant for that kind of road, the 
additional resistance that must be 
added for the grade increases directly 
as the grade increases. This is shown 
graphically on page 79. From Chart 
1 it will be seen that a tractive force of 
twenty pounds to the ton is required 
to overcome the road resistance of 
twenty pounds a ton on a level as- 
phalt road. If the same ton had to be 
lifted vertically, it would require a 
force of one ton or two thousand 
pounds. On an asphalt road with a 
grade of one per cent, it would require 
a force of one per cent of two thousand 
pounds, or twenty pounds. The total 
tractive: force thus required to over- 
come the road and grade resistance 
would be forty pounds a ton. Fora 
grade of two per cent, the road- 
surface resistance would remain at 
twenty pounds, but the grade re- 
sistance would increase to forty pounds, 
or a total road plus grade resistance of 
sixty pounds a ton. 


Road Surface, Grades, and Speeds 


Because greater tractive force is re- 
quired to balance the grade resistance 
as the percentage of grade 
of a hill increases, most 
trucks must make use of 
their change-speed gears 
when ascending a steep 
hill. Thesteeper the hill, 
the lower is the gear that 
must be used and the aco MA 
lower is the truck speed. 4125 

It is thus seen that 
road surface, grades, and 
speed are the three im- 
portant factors upon 
which the success. of 2375 
trailer transportation de- 
pends. This is shown 
graphically in Charts 4 
and 5. Chart 4 shows 
how a fully loaded truck 
can ascend a hill to a 
certain point in high 0 
speed at the rate 
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truck attempts to pull a loaded trailer 
up the same hill is shown in Chart 5. 
It is seen that the truck must drop 
into low speed to reach the top of the 
hill, and this reduces the speed of the 
truck-and-trailer combination to four 
miles an hour—three miles an hour 
less than if no trailer were hauled. 


Trailers Not Always Economical 


It is thus conceivable that any in- 
creased efficiency that is gained by 
delivering a trailer load in addition to 
that on the truck might be more than 
offset by the reduction in the speed of 
the truck-and-trailer combination, as 
compared with the truck alone. In 
other words, in hilly country and on 
poor roads, two trucks working alone 
might be able to deliver goods more 
cheaply than one truck and one 
trailer, even if the cost of operation of 
the two trucks were greater than that 
of the truck and trailer. 

While ideal conditions for trailer 
use are those of level roads and good 
pavements with low road resistances, 
Chart 6 shows how to determine 
whether a given truck can haul a 
trailer under given conditions, and at 
what speed the truck alone and the 
truck and trailer can be operated under 
those conditions. It is assumed that 
the five-ton truck weighs four and 
one half tons, or nine and one half 
tons, including a full load, and that a 
five-ton trailer weighs two tons, giving 
a total trailer weight with a load of 
seven tons. This gives a final truck- 
and-trailer weight of sixteen and one 
half tons. The resistances for each of 
the six different conditions of surface 
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and grade shown in Chart 6 are 
figured separately for the truck alone 
and for the truck and trailer, the unit 
road resistances being taken from 
Chart 1. Thus the total resistance 
that must be overcome by the truck 
and trailer in road condition No. 1, a 
hard clay road with a ten-per-cent 
grade, is shown to be 4125 pounds, 
which is just below the maximum 
tractive force of the truck in low 
speed, 4160 pounds. The maximum 
tractive force of 4160 pounds is 
figured from the formula 


TXEX I 
WwW 
where T = 0.55 X D 


Tractive force = 


and 

R= Total gear ratio 

T= Ft.-lbs. of torque 

W = Driving-wheel diameter in inches 

D=Piston displacement in cubic 
inches. 


Will It Pay? 


A further study of Chart 6 shows 
that the truck could pull the trailer 
under road conditions Nos. 1, 2, 4, and 
5, but could not pull the trailer under 
road conditions Nos. 3 and 6. Under 
condition No. 2, both the truck alone 
and the truck and trailer together 
could travel in high speed correspond- 
ing to twelve miles an hour. Under 
condition No. 5, the truck alone could 
travel in high speed, but with the 
trailer would have to drop into inter- 
mediate speed of seven miles an hour. 
In the other three conditions under 
which the trailer could be pulled, the 
outfit would have to 
travel in low speed cor- 
responding to four miles 
an hour. 

After determining 
whether a trailer can be 
hauled as shown in Chart 
6, the next step is to de- 
termine the time of the 
haul with the trailer by 
using the speed shown 
and taking the length of 
each kind of road. This 
will determine how many 
trips can be made in a 
day and the tonnage that 
can be carried. Under 
ordinary conditions the 
cost of the truck-and- 
trailer operation will be 
about twenty-five per 
cent in excess of the cost 
of the truck operation 
alone. Dividing the cost 
of the truck-and-trailer 
operation by the number 
of tons moved, will give 
the average cost to a ton. 
If this is less than the 
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rate of seven miles 
an hour. What 
happens when the 


How to determine if a given truck can haul a given loaded 
trailer under the six assumed conditions of road surfaces and 
grades. The boxes of figures indicate how the total road re- 
sistance for surface and grade is calculated for each condition 
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cost for each ton with 
the truck alone, the use 
of the trailer will pay. 

















































































































How to 


FE sure that the brush is clean. 

Thoroughly wash it in benzine or 
turpentine to rid it of any possible dust 
or grit. During this operation the 
automobile should be housed in a 
room as nearly draft and dust proof 
and as clean as possible. 

This first coat is the metal primer 
mentioned above and is procured in 
form ready for use. The red lead 
may be thinned with oil and applied 
to any spots particularly hard to free 
from rust. 

After this coat has been applied, it 
should stand for 12 hours to dry thor- 
oughly; 24 hours would be better. If 
the workman doing the job can arrange 
to do the work in the evening for 2 
hours and thus Jet 24 hours elapse be- 
tween each step, he will be assured of 
a good job. 

The second coat is the priming coai 
proper. The best quality of white 
lead should be used, thinned down 
with pure linseed oil. This gives a 
pure white color, and lampblack may 
be added to tone it down. To this 
mixture are then added 25 parts of oil, 
25 parts of gold size or coach japan 
and 50 parts of turpentine. This 
mixture should be thoroughly agi- 
tated to produce an even mixture. 

In applying this coat, care should 
be taken not to apply the mixture on 
too large an area at onetime. A space 
2 ft. or so square will be sufficient, and 
this portion should be thoroughly cov- 
ered before starting the next. While 
this second coat will require only 12 
or 15 hours for drying, 24 hours will 
not do any harm. 


Make a Putty Filling 


If any depressions or small crevices 
show after these two operations, a 
putty should be prepared to bring 
them up level with the rest of the sur- 
face. The putty is made by thor- 
oughly mixing white lead with fine 
bolted whiting. This thick dough is 
kneaued and worked until it is in a 
plastic form and thoroughly homo- 
geneous. Small portions of it may 
then be pressed into the depressions 
with a putty-knife. 

It is essential to have the surface 
built up into an extremely smooth 
area, entirely free from dust particles 
and anything which would tend to 
mar the finished surface. A dust 
particle left on at this stage will be 
ten times as large by the time the last 
coat is on. The surface should be 
gone over with the fine sandpaper or 
emery-cloth and all rough places 
should be smoothed down. Care 
should be taken that the pressure on 
the abrasive is light and uniform, and 
under no circumstances cut through 
either of the coats already applied. 

It now becomes necessary to thor- 
oughly wash the automobile. Thesand- 
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paper which was used leaves particles 
here and there and the dust must be 
removed. 

Plenty of water and a sponge will 
be needed. Sponge the surface from 
the top down, washing all particles to 
the lower edge. Two rinse-waters 
should also be dashed on. A chamois- 
skin is then used to dry the surface. 
As a final precaution, place two cr 
three drops of linseed oil on the hands, 
rub them together and pass the tip of 
a brush over them. With this go 
lightly over the surface once more, 








How to rub down the surface with fine 
sandpaper is illustrated on the right; 
on the left the careful washing with a 
sponge and plenty of water 


and give the moldings and corners 
special attention. Any remaining par- 
ticles will be picked up by the oil on 
the brush. 

Now we come to what is known as 
rough-stuff filler.. This filler may be 
purchased in cans ready for applying, 
after shaking thoroughly. It is ap- 
plied to fill in any remaining inequali- 
ties on the surface of the car. Two or 
three coats of rough-stuff must be ap- 
plied to give the best results, and if 
possible 24 hours should elapse be- 
tween each coat. The coats are ap- 
plied alternately crosswise and then 
lengthwise with the body. Apply the 
first coat with a clean brush with the 
filler flowing well, lengthwise with the 
body. Thisshould stand 24 hours and 
the next coat be applied up and down 
After this has stood for a sufficient 
length of time, the surface may again 
be rubbed with pumice-stone and 
water or emery-cloth, and then left to 
dry for at least 12 hours. If the paint- 

















Putting a coat of quick-drying varnish 
over all painted surfaces is the final 
operation. It should be done with care 
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ing is being done in the garage and thi 
garage is furnished with artificial heat 
it will be expedient to see that the in 
terior of the room remains at a tem 
perature of 85 or 90°. This is not 
necessary, but it will hasten the job. 

Care should be taken in rubbing 
moldings and curved surfaces. Th 
best way to rub down moldings is to 
prepare a small wood block with a 
groove in one side matching the con- 
tour of the molding and then line i: 
with fine emery. A still better wa) 
will be to use pumice-stone hollowed 
out to fit the molding. A great deal 
of time may be spent in finishing the 
automobile at this stage. The sur- 
faces are given another washing and 
dried off with the chamois-skin. 

It is now time to select the color of 
the paint to be used. Two or three 
coats of this color paint will be re- 
quired, though sometimes only one 
coat of the color is used when it is 
covered with a color varnish. 


Applying the Color 


At this juncture a japan coat of 
color is applied. This dries exceed- 
ingiy hard and is by far the best finish 
for an automobile. This also comes 
ready for use, and details regarding it 
need not be put down here. This sur- 
face, after having been applied, should 
dry for at least 2 days. Rub down 
the surface and wash. When thor- 
oughly dry, apply a second coat. 
Three or 4 days should elapse between 
the first and second coats. It will be 
remembered that there are a number 
of coats of different kinds of materials 
on the metal surface and that they 
have not yet become thoroughly 
affixed. 

The next and last coat is simply a 
varnish coat applied to maintain a 
keen and lasting luster to the color 
coats. This varnish is of quick-dry- 
ing properties and should be applied 
with care. Starting with the hood or 
a door panel, cover the surface thor- 
oughly, catching up any surplus that 
starts to run. Smooth out all bristle 
traces and proceed to the next piece. 
When varnishing the back of the auto- 
mobile, the strokes should be made u} 
and down and from right to left or left 
to right. After once leaving a por- 
tion, it should not be touched again 

As this process is being completed 
keep on the lookout at all times for 
particles of dust, bristles, and an) 
other foreign matter which will mar 
the surface. These must be detected 
and removed at once, for if the var- 
nish dries over them, the blemish will 
be permanent. 

When this final coat has thoroughly 
dried, go over the surface once more 
with a wet sponge. All that remains 
now is to give the surface a good pol: 
ish. A soft chamois-skin deftly han- 
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dled will bring out a luster which will 
rival that of a new automobile. 

The fenders may be finished in the 
same way, but it is not necessary. By 
omitting several of the rubbing-down 
and filling-in processes the result will 
be good and save considerable time. 

Briefly, the bearings, springs, and 
axles are to be given two or three coats 
of the desired color, without other pre- 
caution than to see that each coat is 
dry and free from dust before the suc- 
ceeding coats are applied. 

If the wheels are of wood and the 
spokes in natural color, clean them 
with the varnish remover, if they are 
in bad condition, and apply two or 
three coats of varnish. If the spokes 
are in good condition, smooth them 


To Keep the 


HE game illustrated here can be 
made at home as a plaything for 
young and old. The board is made 
of several widths of %4-in. stock joined 
together and then cut with a coping- 
saw to the proper form. Strips of tin, 





Provide an entertaining pastime like 
this game and your boys will enjoy 
remaining at home 


2 in. in width, are then nailed around 
the sides to prevent the balls with 
which the game is played from jump- 
ing off. 

Pieces of rubber, cut to the proper 
shape, are cemented on the corners 
and sides facing the playing end of the 
board. Pockets are cut into the wood 
to a depth of 1% in., as shown in the 
illustration. The top of the board is 
covered with green cloth, which is 
glued to the board and also covers the 
rubber and tin sides. 

The holes are marked around the 
edge with rings of bright color and are 
numbered. The game can be played 
“ig h one white and one or more red 
alls. 

The white bal] is placed on the spot 
somewhat to one side of the center 
Jine, as shown in the illustration. The 
red ball is placed on the spot in the 
center. The player cues the white 
ball, makes it strike the red ball, so as 
to drive the red ball through the aisle 
along the center line of the board. The 
object is to cause the red ball to drop 


down and apply only one coat of the 
varnish. 

The steps just narrated include all 
operations necessary when the old 


paint has been removed. If, however, 
the automobile finish is comparatively 
free from cracks as above described, 
all of the steps, including paint-remov- 
ing, rough-stuff fillers, end color coats, 
may be omitted. The last three oper- 
ations only will be required. Perhaps 
one coat of color should ke applied, 
however, together with the varnish 
coats. If the color is to be changed, 
start in with the first color coat. 

In monogramming or providing the 
automobile with initials, the letters 
are applied after the last coat of color. 

The task of refinishing a used auto- 


Boys at Home 


in one of the pockets provided in the 
different parts of the board. 

The ball which drops in one of the 
two holes in the section remotest from 
the playing end counts 100 points; the 
holes in the next compartment count 
50 points each, those in the third 25 
each, and those nearest to the playing 
end 10 points each. Whoever makes 
the largest number of points, wins the 
game. Whoever misses the red ball, 
scores a scratch. The punitive value 
of this scratch may be fixed according 
to the desire of the players by agree- 
ment.—JOHN MARTIN LANG. 


Fastening Screws in Stone 
or Concrete Walls 


OUSEKEEPERS who live in 
houses with concrete, brick, or 
stone walls usually find it very difficult 
to hang pictures or brackets in their 
rooms even when they have succeeded 
in drilling or chiseling a hole in the 
concrete or brick. Neither nails nor 
screws will ho!d in these holes, which 
necessarily must be made quite large. 
Electricians who are called upon to 
attach electric-light fixtures to such 
walls, usually dril! holes, fill them with 
lead and fasten the screws in the lead. 
Sometimes they use what is called ex- 
pansion sleeves, which are so designed 
that the screw, as it is screwed into the 
sleeve, causes the part of the sleeve 
farthest away from the surface to ex- 
pand, thus taking firm hold of the sur- 
rounding concrete or brick. 

All housekeepers who are not expert 
electrical workers should try steel 
wool, such as is used for scouring metal 
surfaces. This furnishes an excellent 
substitute for lead filling or expansion 
sleeves. The hole should be drilled to 
the depth of at least 1 in. and wide 
enough to hold a sufficiently large 
screw. Then place a wad of steel wool 
in the hole and drive your screw 
through the wool into the hole. You 
will find it impossible to pull a screw 
fastened in this manner out of the hole 
with your hands.—E. J. HOLMEs. 
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mobile is not as complex as it looks. 


Completely finish one step before 
undertaking the next. Follow the 
simple’ sugges ions just put down, 


and you will be ahead some forty or 
fifty dollars. 

To make the job complete, the 
engine and working parts should be 
gone over. Various hints and tips 
are given along this line in these pages 
from time to time and need not be de- 
tailed here. 

While you are at it, it will be well to 
give the top a coat of waterproofing 
material. Also, go over the nickel and 
exposed metal parts wherever possible 
with a rag dampened with oil and at- 
tend to any minor repairs necessary 
to the upholstery and interior. 


Remove a Tight Ring with 
Rubber Bands 


GREAT deal of mischief often 

results from a ring that is too 
tight on a finger, the flesh as a rule 
swelling up around it. This generally 
leads to attempts at filing it off, which 
sometimes results in accident. 

A ring can be removed without the 
necessity of filing if the following direc- 
tions are pursued: Wrap a flat rubber 
binder of !.-in. width on the finger 
above the ring, beginning at the tip and 
working down. Lay it closely but not 
too tight. When the ring edge is 
reached, hold the hand up in the air 
for a few minutes. It will then be 


noticed that the swelling is going 
down. 
Now release the rubber and wrap 


the finger down to the ring again. 
Keep on the rubber for about five min- 





Begin winding at the tip and gradually 
force the blood out of the finger 


utes and then release it. This time the 
swelling should be taken out and it is 
possible to slip the ring off. Do not, 
however, wait long after the binder is 
taken off before getting the ring 
started or the swelling wil] again take 
place. 

If the finger is rubbed with sweet 
oil or lard in the interval when 
the rubber is released, it will aid 
materially in the removal of the 
ring..—ROBERT PAGE LINCOLN. 




















































How to 


NE of the few things that are done 

still in the old way about the 
average farm is unloading heavy hay- 
racks by hand. As often as the wagon 
gear is changed from the wagon box to 
the hayrack and back again, back- 
aches and strained muscles are in evi- 
dence, for the shifting of a hayrack of 
modern dimensions is no one-man task. 
After being laid up in bed for a week 
with lumbago, which was brought on 
by putting on a hayrack single handed, 
a farmer erected a hayrack hoist after 
the manner of the one shown in the 
illustration. No matter how many 
times the rack has to come off and go 
on again, it is a simple task to do the 
work. 

Necessary parts were procured from 
an old-time binder that had long since 
sought the scrap-heap. Four 6 by 6 
in. posts were set into the ground a dis- 
tance of 4 ft., each spaced similarly to 
the corners of the rack. The length of 
the hoist is the length of the rack, 
while its width is the width of the rack 
plus 1 ft. These posts were cut long 
enough to enable the rack to be driven 
under without interference for un- 
loading. Two gas-pipes 11% in. in 
diameter were cut 6 in. longer than the 
outside distance of the ends of the 
hoist, with holes bored a few inches 
from the tops of the posts to accommo- 
date them. ‘Small holes were drilled 
in each end of the pipes, so that when 
in place, bolts could be put through on 


Popular Science Month, 


Build a Hoist for the Hayrack 


each side of the post to keep them from 
working out. 

Two sprocket wheels, each of the 
same size, taken from the binder when 
keyed to the pipes as shown, com- 
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With this hoist, the construction of which 
is shown in detail, two men, or even one, 
can lift a heavy hayrack off the truck 


pleted the top of the hoist. The man- 
ner in which the cranks and lower 
sprockets were arranged is shown in 
the detail. Holes were bored through 
the posts at a convenient height, and 
7-in. lengths of gas-pipe were driven 
in to a wedge fit. The handles were 
bent from a rod just large enough to 
fit the pipe bearings nicely and were 
threaded on the inside end as shown. 


Change Your Tires in Comfort 


HAT automobile owner has not 
indulged in, or at least witnessed, 
the backaching effort required in re- 
moving or replacing a tire as the wheel 
wanders here and there across the 
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You need not fear backache or sore 
muscles if you change or repair tires 
with this homemade wheel- holder 


garage floor, to the serious detriment 
of enamel and temper? Even to 
change a tire with the wheel on the 
automobile is not a joyful occupation. 


Here is a simple method by which 
tire-changing is rendered less strenu- 
ous. To the center of a stout wooden 
frame a dummy hub is bolted and the 
frame hung on.the garage wall at a 
convenient level. The wheel, with its 
tire on, is screwed on to the dummy 
hub and the operator takes his seat on 
a chair, with tire levers, etc., ready 
to hand. The tire may then be re- 
moved with ease and a new one sub- 
stituted, without rising from the chair 
at all and without any strain. Inci- 


- dentally the chalking of the new cover 


is effected in a most satisfactory man- 
ner, as all loose chalk works down to 
the lowest level.—P. J. RIspon. 


A Practical Use for Old 
Phonograph Needles 


ISCARDED phonograph needles 

are usually considered worthless 

and are thrown away. These needles 

may be used for different purposes. 

Draftsmen and engineers will find that 

discarded needles for almost any type 

of phonograph will serve to replace the 

points in compasses and similar draft- 

ing instruments without requiring any 
special adaptation.—E. NYE. 
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The smaller sprocket wheels, when 
keyed to these shafts, and the nuts put 
on to keep the handles from working 
out, finished the hoist. An ample sup- 
ply of chain to fit the two mechanisms 
was found on the binder. 

To use this hoist, 4 lengths of 14-in. 
rope were required. One end of each 
was run through a hole drilled through 
the pipe for the purpose, and hooks 
were tied to the lower ends so that 
they were of the same height. 

In unloading the rack, the wagon is 
driven between the side posts, and the 
cranks turned until the hooks are on a 
level with the cross-bed piece of the 
rack at the front and back.’ The hooks 
are then slipped under these pieces, and 
thecranks operated one ata time, if need 
be, until the rack has been raised clear 
of the running gear of the wagon. If 
this is done alone, it will be necessary 
to turn one crank and then the other 
alternately, in order not to cause any 
binding between the standards. 

How was the rack kept raised? A 
hole was bored into each crank-post 
between spokes of the smaller sprocket 
wheel, and an iron pin slipped in after 
the rack had been raised. 

It will be noticed that this device 
prevents any swaying by the wind, as 
all four corners of the rack are sup- 
ported, and if the rack is raised so 
that the top is above the gas-pipes, 
there will be no play forward and 
backward.—DALE R. VAN Horn. 


Making a Clamping-Wrench 
for the Shop 


N shop work it often becomes neces- 
sary to fasten a piece of work 
around a long arbor in such a manner 
that it may be removed or its position 
changed quickly. Then a clamping- 
wrench as illustrated will be found ex- 
tremely useful. The wrench-nut will 
slip into the threads of the clamping- 











A clamping-wrench that will slip into the 
threads of the stud at any point and can 
be tightened or released by a quarter-turn 


stud anywhere within one quarter of a 
turn from tight, and upon loosening 
will come off easily. 

To make a wrench-nut, suspend a 
tap on centers in the lathe, clamp the 
nut to compound rest, set the lead, and 
use the tap as a hob.—R. F. POHLE. 
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Where Disston Quality Is Born 


There is something more than a proper mix- 
ture of metal put into the crucible when Disston 
steel is made. 


It is an- unseen, intangible ingredient—yet as 
big and real as the tremendous plant in which 
Disston Saws and Tools are made. The long ex- 
perience of men whose fathers were Disston 
steel workers, whose grandfathers worked out 
the secrets of fine Disston steel generations ago 
—this is what has made the present quality of 
Disston steel. 


Under the greatest test of all, hard service 
over a long period of years, the quality born in 
Disston steel is revealed. The greatest praise of 
Disston Saws and Tools comes from men who 
have used them longest, men who write of these 
tools with a friendliness, and even affection, seldom 
given to inanimate objects—and there could be 
no higher tribute. 


Send for booklet on the selection, care, and 
use of Disston Saws, Tools, and Files. 


oT Oy HENRY DISSTON & SONS, Inc. 
"pot Philadelphia, U.S. A. 


Canadian Works: Toronto 











A List of What Disston Makes 


And in these Saws, Tools, and Files is that quality found in 


“The Saw Most Carpenters Use’’ 


Back Saws 
Band Saws for Wood and Metal 


Bevels 
Buck Saws 

Butcher Saws and Blades 
Ox Circular Saws for Wood, Metal, 
and Slate 
Compass Saws - 
Cross-cut Saws and Tools 
Cylinder Saws 
Drag Saw Blades 
Files and Rasps ay 
Grooving Saws 
Gauges —Carpenters” m 

Marking, etc. 
Hack Saw Blades 
Hack Saw Frames 
Hand, Panel, and Rip Saws 
Hedge Shears 


Ice Saws 

Inserted Tooth 

_| Circular Saws 
Keyhole Saws 

Kitchen Saws 

Knives—Cane, Corn, Hedge 

Knives—Circular for Cork, 

Cloth, Leather, Paper, etc. 
Knives — Machine 
Levels—Carpenters’ and Masons’ 
Machetes 
Mandrels 
Milling Saws for Metal 
Mitre-box Saws 
Mitre Rods 
One-man Cross-cut Saws 
Plumbs and Levels 
Plumbers’ Saws 
Pruning Saws 
Re-saws 


Saw Clamps and Filing Guides 
Saw Gummers 

Saw-sets 

Saw Screws 

Screw Drivers) 

Screw-slotting Saws 

Segment Saws 

Shingle Saws 

Slate Saws Circular 

Squares—Try and Mitre 

Stave Saws 

Sugar Beet Knives 

Swages 

Tools for Repairing Saws 

Tool Steel 

Trowels—Brick, Plastering, 

Pointing, etc. 


Veneering Saws 
Webs —Turning and Felloe 
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Get a Farm from the 
CANADIAN PACIFIC 
RAILWAY 


pp Canadian Pacific Railway offers 
you a great opportunity to own a 
farm home. Many of these farms have 
paid for themselves with the first crop. 
Out of its last big block of reserved farm 
lands you can buy your farm under a 
plan of long term easy payments that 
is sonacialte in the history of farm 
investments. 


Last Big Opportunity 
Until this land is disposed of the Cana- 


dian Pacific Railway offers you the most 
wonderful opportunity in the world to 
own a farm, achieve independence and 
grow rich in Western Canada. It offers 
to sell you farm lands in the rich open 

rairies and fertile park lands of the 

loydminster and Battleford Districts 
of Central Alberta and Saskatchewan 
or in Manitoba for an average of about 


$18.00 an acre. 
Twenty Years to Pay 


The Canadian Pacific offers you this 
land under a plan of long term, easy 
payments. You pay down 10%. Then 
you have no payment on the principal 
until the end of the fourth year, then 
sixteen annual payments. Interest is 
6%. In Central Saskatchewan, Seager 
Wheeler grew the world’s prize wheat. 
World’s prize oats were grown at 
Lloydminster. 


Special Rates for Home- 
seekers and Full Information 
The Canadian Pacific will not sell you 
a farm until you have inspected it. 
To make this easy, special railway 
rates have been arranged. Do not 
delay your investigation. This is the last 
reat blockof Canadian Pacific Reserved 
arm Lands. Send today for complete 
information—without obligation. 


M. E. THORNTON, Supt. of Colonization 


CANADIAN PACIFIC RAILWAY 
965 First Street E., Calgary, Alberta 
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PACIFIC 
aN INFORMATION 
The Canadian Pacific Railway will 


furnish you with the latest informa- 
tiononevery phaseof Canadian Life. 
No eharge or obligation attached to 
this service. You are invited to 
make use of it. Write or call at the 
Bureau of Canadian Information at 
165 E. Ontario St., Chicago 

1270 Broadway, New York, or 

335 Windsor Station, Montreal,P.Q. 
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Easy 
Monthly Payments 


30 Cents a Day Pays 


For the mellow-toned Symphonic Piano, Sev- 
eral beautiful models in genuine Mahogany, 
Oak and Walnut. Guaranteed 25 years, Sold 
the celebrated Larkin Factory-to-Family Way. 
Many music lovers have saved $100 and more 
Our plan permits 30 days’ trial in your home. Up 
to four years’ time, nointerest. Convenient month- 
ly payments. Ask for FREE Catalog showing 
Sym honic Pian Also Player Pianos 
p os and Grands 
Instruments in actual colors.” Please state 
whether interested in the Symphonic Piano, 
the Symphonic Player Piano (which anyone 


can play) or the Symphonic Baby GRAND, 
Write now for your Catalog, 


List itt Co Inc. DeskPPSM-32Butlalo, N.Y, 






































Popular Science Month, 


Finding New Uses for Old Things 


What use have you for some of 
the “junk” in the attic or cellar? 
Popular Science Monthly will pay 
ninety dollars for the best answers 


HERE is the old baby-carriage, the old stove, the old 

bureau, the trunk, and the leaky wash-boiler. The 
attic also contains old phonograph needles, safety-razor 
blades, carpets, curtains, chairs, tables, picture-frames, hat- 
boxes, etc. Have you been able to save money and add a 
convenience to your home by pressing some of these things 
into service again? If you have, you probably had to get 
the household tool-kit out to help you. Sit right down now 
and tell Popular Science Monthly what changes you made 
and how you made them. It makes no difference what you 
changed, as long as it wasold. You may win one of the prizes. 


The Popular Science Monthly offers three prizes for the 
best answers—a first prize of $50, a second of $25.C0, and 
a third of $15.00. These will be awarded in accordance 


with the rules outlined below. 


Rules Governing the Contest 


(1) Contestants are not limited 
to the number of ideas, but only 
one method can possibly win the 
first prize, only one the second, 
and only one the third. The con- 
test is open to everybody. 


(2) The use of the old piece 
of junk must be shown clearly, 
either in a photograph or in a 
drawing. If a drawing is sent in, 
it need not be made by a skilled 
draftsman. It is sufficient that it 
should be intelligible. While pen- 
cil sketches will be considered, 
contestants are requested to make 
their drawings in ink on heavy 
white paper. The views should be 
sufficient in number to set forth the 
writer’s idea very clearly. The con- 
testant’s name and address should 
appear on each sheet of drawings. 


(3) The drawings or photo- 
graphs must be accompanied by 
a description, preferably type- 
written, in which the method is 
clearly given. It must be written 
on one side of the paper only, and 
it should not be more than 500 
words in length. The name and 
address of the contestant should 
appear in the upper left-hand 
corner of the first sheet of the 
written description. 


(4) The drawings and descrip- 
tion entered by contestants must 
be received by the Popular Science 
Monthly not later than 5 p. m., on 
June 15, 1921. 


(5) The judges of the contest 
will be the editors of the Popular 
Science Monthly. 
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(6) The first prize of $50 will 
be awarded to the contestant who, 
in the opinion of the judges, has 
suggested the best use for an old 
piece of junk. 

The second prize of $25 will be 
paid to the contestant who sub- 
mits an idea next in merit. 

The third prize of $15 will be 
paid to the contestant who sub- 
mits an idea third in merit. 


(7) The winners of the contest 
will be announced in the earliest 
possible issue of the Popular 
Science Monthly. A description 
of the ideas which win the three 
prizes offered will duly appear in 
the pages of the Popular Science 
Monthly, together with the names 
of the winners. 


(8) The editors of the Popular 
Science Monthly shall have the 
right to publish meritorious manu- 
scripts that do not win a prize. 
The regular space rates will be 
paid to the contestants who sub- 
mit the manuscripts thus selected. 


(9) When a contestant submits 
more than one idea, the descrip- 
tion and drawing by which each 
is set forth must be sent as a sep- 
arate unit. 


(10) Manuscripts or drawings 
will be returned to contestants if 
stamps are enclosed. 


(11) Send drawings and specifi- 
cations to the Editor of the New 
Uses for Old Things Contest, Pop- 
ular Science Monthly, 225 West 
39th Street, New York City. 
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The Poultry-House Door 
Opened by the Roost 


HOSE persons who dread to get 

up early to let the hens outdoors 
after cold weather sets in will appre- 
ciate an automatic door-opener oper- 
ated by the fowls themselves. 

The operation depends upon the 
movement of the roost when the fowls 
jump down from it in the morning. | 
The device is extremely simple and 
quite inexpensive to install. 

Of course the owner has to close the 
door at night and set it for opening in 
the morning. | 

The roosts are bolted to two roost | 
supports that are hinged to the back | 
wall of the poultry-house in the usual | 
position over the dropping-board. | 
These two supports set down in metal 
slides arranged on short posts directly 
below the ends of the supports. When 
the roosts are empty they are held up 
from the posts by two spiral springs, 








one at each end. 

A cord is attached to the end of the 
front roost and led through a pulley 
on the dropping-board to the door- 
catch. 

The door is arranged to slide up and 
uncover the opening in the side of the 
house. Slides are provided as guides 


ROOSTS WALL 
x HINGE ~ 














When the chick- 
ens leave their 
roostinthe 
morning, the 
counterweight is 
released and au- 
tomatically 
opens the door 
of the coop 























at each side. It is lifted by a counter- 
weight as shown in the detail sketch. 

The catch is a piece of stiff metal 
with a lug and a small hole at one end. 
The long portion slides in a slot in one 
of the door guides so as to clear the 


top of the door when it is closed. A | 








second metal slide is provided on the | 
wall so the catch will slide true. A 


screw acts as a stop for the lug to pre- 
vent the catch’s pulling out. The cord 
from the roost is attached to the hole 
In the catch. 

When the roost is filled, it settles 
down against the springs and the 
ai can be shoved over the closed 
oor. 


But when the fowls jump off in the | 


morning, the springs raise the roost 
suficiently to make it pull on the cord 


and release the catch. Then the | 
counterweight pulls up the door and | 
the fowls are at liberty to go out. 
into the yard and catch the early | | 


worm.—L. B. ROBBINS. 
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“SHAVE: 


To make bare 
or smooth by 
scraping.” 











STANDARD 
DICTIONARY 

















Shaving 


means ‘‘scraping’’ 

the Enders Razor does not 

shave: it removes the beard 
so smoothly, that it’s 

‘Gust like wiping your 

face with a towel’’ 

Two million men discovered 

this fact before I ever adver- 





















SAFETY 


Enpers SALES COMPANY 
17 Battery Place, New York 
ENDERS SELLS FOR $1.00 with six 
blades of the best quality Swedish-base 
steel. Packed in black Keratol box, velvet 
lined. Extra blades, package of 5—35 cents. 


FOR SALE BY BEST 
DEALERS EVERYWHERE 
































































































Step Up toa 
Better Job!) -< 


That better job and the bigger pay that 


goes with it—the job you want—is within your 
reach. It’s only a step to the really big jobs rom 
where you are. That step is simply “knowing how.’ 
The practical books for self- -training described be- 
low will give you that “know how.”’ They are the 
steps by which you can reach the job you want. 
Some of the best authorities in the world wrote 
these books in plain, everyday language. Anyone 
who can read and write English can understand 
them. Thousands of pictures, diagrams, ete., make difficult 
points as plain as day. Over 1,000, 000 volumes have been sold, 


Pay-Raisin$ Books 
at Greatiy Reduced Prices 


Automobile Engineering, 6 volumes, 2600 bages, 
2000 pictures. Was $45.00.. ..Now $24.80 
Carpentry and Contracting, 5 volumes, ‘2133. pa - peal 





1000 pictures. Was $87.50 24.30 
Civil Engineering, 9 volumes, 8900 ics 
tures. Was $67.50. ow 89.80 


Accountancy and Business monepement: 12 7 = 
umes, 3000 pages, 2000 pictures 
Fire Prevention and peg yg 4 volumes, yo 
pages, 600 pictures. Was $30.00 .Now 
Electrical Engincering? 8 ae 3800 pages, nee 
pictures. 60.00. No 
Machine Shop Practice, 6 volumes, 2300 pages, 2500 
pictures. as $45.00 Now 
Steam and Gas En incortng, T 7 volumes, 3300 pages, 
2500 pictures. 8 REARS oh Now 
Lew and Practice (with aa course), 13 volumes, 
6000 pages, illustrated. Was $97.50 Now 
Telephony and Tepesrenhy. 4 volumes, 1728 pages. 
2000 pictures. Was ow 
Sanitation, Heating hay ae 4 volumes, 
1454 pages, 1400 pictures. $30.00..........00+. ow 
Drawing, 4 velaress. wo. Tee pene. 1000 pictures, ee 
prints, etc, 


29.80 
19.80 
84.80 
24.80 
29.80 
49.% 
19.80 
18.80 
19.80 


Send No money 


Shipped for 7 Days’ Trial 


Write the name of the books you want on the coupon 
and mailit today. We will send the books at once, express 
collect, and you can use them just as if they were your own 
for a whole week. If you decide you don’t want to keep 
them, send them back at our expense, 


75¢ a Week 


If you like the books, as 
thousands of other men have 
after examination, just send 
us $2.80. You can send the 
balance of the special re- 
duced price the same way — $3.00 
each month (76 cents a week). 

Step up to a better job with 
bigger pay. MAIL THE COU- 

NOW. It’s your first step, 


AMERICAN 
TECHNICAL SOCIETY 
Chicago, U. S. A. 


j American Technical Society, Dept. X-203 , Chicago, U.S.A, 


| Please send me set of .. 








| for 7 DAYS’ examination, shipping charges collect. 
I will examine the books thorou: hly and, if satisfied 

F will send $2.50 within 7 days and $3 each month until i 
have paid the special price Of 8............cc0.c.cscssssscseseeeneees 

i If I decide not to keep the books I will return them at | 





your expense within one week. 











|= | 
| Address.. 
Reference........... 
| (Please fill out all lines.) 
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Three Suggestions about 
Locking Nuts 


T is a well known fact that even a 

tight nut if subject to vibration 
will work itself loose. This condition 
often is dangerous and all kinds of 
locking devices have been tried, some 
simple, some elaborate, to overcome 
this loosening. 

The illustration shows three very 
simple and practical methods of lock- 
ing that are worthy of attention. 
Figure 1 is very simple. Tighten the 
nuts down, then place a flat strip across 
the faces, and screw the strip to the 





Simple and effective methods of locking 
single nuts or a pair are here shown 


work itself. Should this be impossible, 
owing to the nature of the piece, use 
Fig. 2 method. In this case drill 
two small holes, one in each nut. 
Then insert a pin of the same size bent 
to suit the holes and tap it in with a 
hammer. 

The third idea looks harder than it 
really is. Merely drill a hole at the 
end of the stud or bolt, insert a small 
pin, and bend it as shown. As the 
pin is small in diameter, say 3/32 in. 
to 14 in., it is easily bent. 

Try these schemes; they are simple 
and practical.—J. H. Moore. 


How to Improve a Hand-Ax 
for Laying Flooring 
HEN laying flooring, a hand-ax is 


more useful than a hammer be- 
cause its greater weight draws the 














boards together. However, the natural 
tendency of the ax to strike at an angle 
ff 
GROUND 


Orr 


FLOOR-LAYING 
AXE 


The slight bevel ground on the straight 
side of the butt end of the hand-ax 
will save trouble in laying floors 


throws one corner of the head low, de- 
creasing the chances of hitting the nail 
and often weakening the blow because 
of the corner digging into the joist. 

By grinding off the edge of the head 
at a slight angle as indicated in the 
drawing, the edge will strike in a hori- 
zontal position, thus materially expe- 
diting the work of putting down a 
floor. 

The illustration shows an ax 
for use in the right hand. A left- 
handed man would, of course, grind 
off the opposite corner. 
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Cold Drawn Steel Axles 


—are used on every Auto-Wheel Coaster and Auto-Whool 
Convertible Roadster—real steel] axle rods like those used 
on railroad cars. 


THE 


Auto-Wheel Coaster 


and the 


CAuito Whegaebadster 


have, with the wire-drawn axles, 
just enough ‘ “give’’ to take them 
over rough places. Besides the 
drawn axles, Auto-Wheel wagv ns 
have Bessemer-process steel ro!ler 
bearings, standard automobile-ty pe 
ash wheels, special hub caps with 
locking oo a safety ae and a 


or ne steerin ea 
he Auto-Wheel Sj Spokesman ed 


m.. magazine for boys, teils how 
you may win one of these wa ons 
in our prize contests, It tells how 
we may form an Auto-Wheel Club. 

e will furnish members of your 
club with caps, and send you a 
Captain’s cap. Mail us the names 
of tnree coaster wagon dealers in 
your town, telling which ones cell 
the coaster with the name “ “Auto- 
Wheel" on the sides, and we will 
send you the ‘‘Spokesman’’ for six 
issues, and an Auto-Wheel Dime 


Bank — FREE 
Pre Coaster Co.inc. 
The Buffalo Sled C 
157 Schenck St., W. TONAWANDA, NW. Y. 
In Canada: Preston, Ont 
Export Office: 365-W. 23rd St., New York City. 


Auto Wheel 


Automobile Ignition, 
Starting and Lighting, 


With Questions and Answers 
Cc. B. HAYWARD 


A comprehensive analysis of the com- 
plete electrical equipment of the 
modern automobile, with many dia- 
grams of all the important starting and 
lighting systems. 














1000 pp. 740 wiring diagrams and 
illus., including 128 blueprint 
diagrams. Price, postpaid, $4,25 


High Frequency Apparatus 


By T. S. CURTIS 


This book covers the design, construc- 
tions and practical application of all 
kinds of high frequency apparatus for 
use in experimental, medical and plant 
cultivation work, and also includes 
directions for the construction of a 
complete stage outfit for both low and 
high potential work, 


266 pp., illus. Price, $3.00 


POPULAR SCIENCE MONTHLY 





225 W. 39th St., New York City 
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An Electric Lamp for the 
Traveler’s Use 


“HERE is no need to endure the 
| trying glare of an overhead un- 
shaded electric bulb in your hotel 
room when this. pretty lamp can be 
carried along wherever yougo. Taken 
apart and folded up, the lamp fits into 
the base of its standard. You can fit 
the folded-up lamp in your trunk-tray 
and set it up wherever you wish. 

It can be used on the bedside table, 
or for shaving, for desk work, and also 
for reading in bed. The lamp has a 
6-{t. cord, long enough to reach from 
the overhead socket to a table placed 


When traveling, you may derive much com- 
fort from one of these homemade lamps 


anywhere in the average small bed- 
room of a hotel. It throws light ex- 
actly where you need it most, prevents 
eye-strain, is compact, durable, and 
very easily made if the instructions 
are followed. 

A 4\%-in. piece of 14-in. brass pipe 
is used for the upright, and it is first 
polished, then lacquered. The upper 
part is threaded to fit the socket and a 
\4-in. hole is drilled through one side 
of the wall to bring the wires through. 
The standard or base is made of oak 
with a 3¢-in. hole drilled in the center 
in which to fit the upright when as- 
sembled. Finally glue a piece of felt 
to the bottom to prevent scratching. 

The brass shade can be purchased in 
any electrical store, with clips at- 
tached to fit the bulb. When com- 
pleted and ready to assemble for use, 
this lamp consists of only three parts. 


Bleach Your Piano Keys 
with Paste 


IANO keys turn yellow because 

they absorb the grease from the 
fingers, and to cleanse them it is 
necessary to remove this. The value 
of the method here described is further 
enhanced by the fact that it doesnot 
necessitate the removal of the ivory 
from the keys. A paste made of 
whiting and a solution of potash is 
laid on them, and the mixture allowed 
to remain undisturbed for about a 
day. After the dry coating has been 
removed, it will be found that the 
original whiteness has been nearly 
restored.— HERMAN NEUHAUS. 
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Beat That, 
Bob 2” 















“It takes these three-wheelers 
to get on top of the world. I'd 
backa Harley-Davidson toclimb 
a tree if the bark was rough 
enough!”’ 


**You said it, Bud—and I'll bet 
we haven’t used up a gallon of 
gas climbing those thirty miles 
of trail. 


an You 


*‘That’s what I like about mo- 
torcycle touring, these days 
when nickels look like quarters. 
Fifty miles for a dollar—includ- 
ing gas, oil, tires and all!’’ 


“No argument there, Bob—and 
itsure is great sport. Let’s go!”’ 


Your Harley-Davidson dealer is 
waiting to give you a demon- 
stration. And we have some 
very interesting illustrated lit- 
erature to send you. Write for 
it now. 


Harley-Davidson Motor Co. 


Milwaukee, Wisconsin 


World’s Largest Producers of Motorcycles 





Tarie 











He@eyw=(Day ie 
‘Worlds Champion” 



















































Sent on instruments, guaranteed ten years. 
Approval 
No. 2 Tenor-Banjo, No. 3 Banjo and No. 4 Mandolin have 11 in. heads; 

Nickel-plated hexagon brackets and tail pieces; fine calfskin heads, nickel-plated shell, both 
edges spun over steel wire, artistic scroll heads, finished in mahogany. Worth $18.00. Our 
rock-bottom, direct-from-the-factory price only $8.45 each; No. 5 Banjo-Ukelele, 7 in. head, 
same stvle, only $6.45. Make big money. We want customer agents everywhere. Send or- 
der today. We ship C. O. D. with privilege of examination. If not worth $15 to $18 do not 
accept it. Hurry! This offer may not appear again. 


CHICAGO MUSICAL INSTRUMENT 
Desk 901, 





ONLY ee Neat 












1 VALUE—-TENOR BANJO 
Banjo or Banjo Mandolin $15 Banjo Ukelele 
$6.45 Sensational, direct-from-the-factory price SUPERTONE 


45, 








MFG. CO. 


602 W. North Ave., Chicago. 
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Earn $2500 to 


$5000 yea 


Signal Engineer 


Qualify at home in spare time for a big position 
as Signal E. ngineer. Get into this great new field 
of fascinating work where quick success, swift 
promotion and a high salary await you. Rail- 
roads everywhere need men who 


understand Signal Engineering and 3 


electrical safety devices “SIGNAL 
“ENGINEERING 


Book FREE 
Send quick for big illustrated Book on 
Signal Engineering and details of our 
great Free Outfit Offer and our wonder- 
ful svstem of training which includes a 
pint pm Course in Practical Electricity 
nd Mechanical Drarting. Send postal 
os day. Don't delay! Get it now! 
DEPARTMENT OF SIGNALING, Dept. 1203 
1924 Sunnyside Ave., Chicago, Ill. 








5 REE 


Course in 


Secret Service 














Write quick for particulars of this amazing 
offer—a Complete Course in Secret Service 
Intelligence—F RE E! This remarkable course 
makes the science of crime detection a simple 
study incommon sense. It explains in detail 
the ac epted methods of shadowing, roping 
and tracing—and also gives the complete his- 
tory and solution of many celebrated crimes. 
In a word, it is the most complete and accu- 
rate source of knowledge available on the fas- 
cinating subject of Secret Service Intelligence. 

Earn Big Money. We are making this 
extraordinary offer to induce more men to 
take up Finger Print work to supply the 
pressing need for experts. Wonderful op- 
portunitie Ss await you in this fasc inating and 
highly paid vocation. Governments, cor- 
porations, police departments, Institutions, 
and individuals are constantly in need of 











trained Finger Print Experts. 





Learn this great game at home in your 


spare time. No matter what your present 
occupation—you can easily and quickly mas- 
ter every branch of the Finger Print Detec- 
tive’s work and take one of the fine jobs now 
open. It isa new, uncrowded field in which 
large fees are collected for a few hours’ work. 
Many earn up to $8,000 a year. Get into 
this great game, now! There never was a 
better time! 


Finger Print Outfit Free 


Mail the coupon now for big free illustrated 
Book on Finger Prints. With it you will also 
receive details of our amazing offer of a 
Finger Print Outfit Free. The outfit is com- 
plete and contains genuine working instru- 
ments—the same as used by experts. If you 
write at once we will also include particulars 
of our special extra offer of the Free Course 
in Secret Service Intelligence. Act quick 
while these amazing offers are still open. 
Mail coupon or write now. 


University of Applied Science 
Desk 1203, 1920 Sunnyside Ave., Chicago, Ill. 














UNIVERSITY OF APPLIED SCIENCE, 
Desk 1203, 1920 Sunnyside Ave,, 
Chicago, Il, 
Gentlemen: Without any obligation whatever, send me 
your new Free book on Finger Prints, and your offer of 
a Free course in Secret Service Intelligence, 


NOME .. .cccccccccccccccccceccccececcccococcccescccces 
Address.......+- pdb wuWu neh enbee 0606 n00ecee ses erccces 
CitY. ..eveee pe vessere ee papeies ° 
ASBoccccce CDOCUPRUOM. .cc000 secccecrcccoccesccs es 


Preventing the Loss of 
Grease-Cup Covers 


CREW-CAPS of grease-cups are 

very frequently loosened and un- 
screwed by the vibration of the auto- 
mobile and eventually drop off and are 
lost on the road. This annoyance may 
be prevented by placing a piece of 
coil-spring inside the cap as shown in 
the illustration. The spring will not 
interfere with the flow of the oil or 






“ GREASE CUP 


HUB CAP~ 


The spring-coil in the grease-cup will 
keep the screw cover from working loose 


grease, but will tighten the screw- 
cover sufficiently to prevent it from 
becoming loose. In a similar manner 
the loss of a loose-fitting hub-cap may 
be prevented by placing a section of 
valve-spring inside the cap before 
screwing it on.—G. A. LUERS. 


How to Make a Puzzle 
Match-Box 


HE original box came from the 
Paris Exhibition of 1887 or there- 
abouts. I have made several since then 


and only found one person who knew 
how to open it and that was because 
he had seen one before and knew 
about it. The drawings and descrip- 
tion will enable any one to make one 
without any difficulty. 

The following parts are required: 
1 top A, 1 top C, 1 end E, 1 end D, 1 
bottom F, 2 sides G, 1 screw H, and 1 
washer J. 

The top A is sawed across on the 
angle as indicated on the outside view, 
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PLAN VIEW WITH BOTH COVERS 








BIG PROFITS IN VULCANIZING 


Make $10 to $30 per day 
with Anderson Steam Vui- 
canizers. Better tire re- 
pairing at one-tenth the 
usual cost. Big profits. 
We teach you the famous An- 
derson method of Vulcanizing, 
also the operation of the Ander- 
son Super-heated Vulcanizer 
and Anderson Retreader and 
how to build up a successful 
business in your town with 
little capital. 
ere are Andersen schools 
of vuicanizing in 34 states. It’s 
the schooling plus equipment 
that makes Anderson tireolo- 
ists distinctive. 
i ba course requires 5 to 10 
days and oosts $35.00. If you 
buy an Anderson Vulcanizer at 
time we refund your $35 
and pay you $5 per day expense 
money for each day of the 10 
days served because we sell the 
work you do. 


ANDERSON STEAM VULCANIZER CO. 
101 Williams Bldg. Indianapolis, Ind , U. S. A | 
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You can get a lot of fun by making a 
matchbox like this 


and that part of it marked B is glued 
to the second top C. 
done, however, a recess is cut in C to 
allow the dovetailed part of the end D 
to enter. 
are about 3 in. mone by about 11¢ in. 
wide by about 3 


Before this is 


The principal dimensions 


; in. deep. 
No nails should be used, but the 


sides, ends, and bottom should be 
glued together and 
while the glue is setting. 


clamped tight 


To open the box, hold it inverted in 


the hand and with the small finger 
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STUDY AT HOME 


Become a lawyer. Legal 
trained men win high Re 
and big success in business and 
public life. Greater opportu- 
nities now than ever before. 
independent—be aleader, Law- 


$3,600 to $10,000 Annually 
We guide you Bon by step. You can train at home 
during spare time, We prepare you for bar examina- 
tion in any state. Money refunded according to our 
Guarantee Bond if dissatisfied. etal st ° .B 
conterret Thousands of successta! students en- 

d. Low cost, easy term rtecn volume 
Law Library , tres if on enroll now. Get our caucabie 120 page 
**Law Guide’’ and *‘Evidence’’ books free. Send for them—now. 


_ LaSalle Extension University, Dept. 383-L Chicago 















WHY DON’T YoU 


Write the Words for a Song? 


You can doit. Write about Love, Mothe: 
Home, Childhood, Patriotic, Comic or an 
subject and send poem to me at once. I com 
guarantee  publicatio 


631 REAPER BLOCK, Chicago 


wees) Publishes 
» } 1 cash art as- 
Cais) Signments, 
= M AGAZINE lessons and 
articles on 
Cartooning, Designing, Illus- 
trating, Lettering and Chalk-Talking. 
Criticises amateurs’ work, Full of in- 
formation for artists and art students. 
y Satisfactory or money refunded. 20c a copy, $1 a year. 
Send $1 NOW, Thrift Stamps Taken 
G.H. LOCKWOOD, Editor, Dept. 639, K-lamazoo. Mich 
















Convert Your Bicycle Into a Motor Cycle 


By auing the STEFFEY ATTACHMENT. 


Practical — Successful — Reliz able 
Fits any wheel. In successful | 

} over 21 years. Fits diamon 
double-bar or arch frame. Se: 
stamp for circulars. 


STEFFEY MANUFACTURING CO. 
Dept.S.  _—s_— $025 Brown Street, Philadelphia, Pa 


$ Army Auction Bargains 
Tents . . $4.25 " | Auto Pistol. . . . $26 
Saddles. 6.50 Army Haversack .15 a 
moapeachs | -75 “*| White Uniform $2.50 
Slickers x rmy Gun Slings, 30 ‘ 
Spring mi, cal. 30 = shot rifle for model 
1906 cart., $7.77. Ball cart., $3.50 per 100. 
15 acres army goods. "Large illustrated 
cyclopedia reference catalog--400 pages---issue 
1920, mailed 50c. New Circular 10c. 
Francis Bannerman Sons, 501 Broadway, New York 


-¢2.,Learn to Dance 


al Youcan learnFox-Trot,One-Step, Two- 

: Step, Waltz and latest ‘‘up-to-the-minute’’ so- 

ciety dances in your own home by the wonderfu! 
Peak es of Mail Instruction. 

New Diagram Method. Easily learned; no 
music needed; thousands taught successfully: 
success absolutely uaranteed. 

Write for Special Terms. Send today for 

E infarenntion | and surprisingly low offer. 
WiLLIAM CHANDL LER PEAK, M. B. 
37 Broadway, | Chicago, ut, 























UNSIGHTLY 


SEND FOR BOOKLET SHOWING PHOTOS 
OF MEN WITH AND WITHOUT 


The Perfect Leg Forms 
PERFECT SALES CO. ,140 W. Mayfield Ave., Dept. 45, Chicago, ill. 
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swing out the top A at right angles to 
the box. When the box is inverted, 
the lead washer J drops from the recess 
in top C into the recess in top A, and 
when top A is swung around at right 
angles, the washer goes with it. The 
box can now be held right side up and 
top C can be pushed along until 
it clears the dovetailed part of end 
D, when it also can be swung around 
to either side and the box is 
opened.—JOHN TANNAHILL. 


Avoid Trouble in Developing 
Strips of Film 


MOTION-PICTURE engineer of 
the Western Telephone Company 
suggests a method of developing films 
which is of equal interest to amateurs 
and professionals. Every amateur has 
had the experience of trying to develop 
a six-exposure postcard film by the 
usual method of holding it by the ends 
and drawing it forward and backward 
through the developing fluid and hav- 
ing one end or maybe both slip from 
the fingers, to the detriment of the 
film. 
Occasionally the photographer be- 
gins to develop what he believed to be 













Pin the two 


ends of the 
strip of film 
together before 


developing it; 
you will find 
it easier to 
handle 


a six-film roll, when he finds to his dis- 
may that the roll contains ten pictures, 
and cannot be manipulated without 
placing the developing-tray on the 
floor. 

The inventor of the method here 
suggested solved the problem of avoid- 
ing these difficulties, by pinning the 
two ends of the roll of film together to 
form a continuous belt. This can be 
held at the edges between the fingers 
and the thumb of one hand while the 
other draws it through the developing 
solution. The emulsion side of the 
film should be on the inside of the belt 
in order to avoid scratches and abra- 
sion marks from rubbing on the tray. 

Another method suggested by the 
Same inventor consists in mounting 
the film-spool above the developing- 
tray at a height so calculated that the 
strips of film, pinned together and 
looped over the roll with the film side 
out, would just be submerged in the 
developer without touching the bottom 
of the tank.—J. B. LAMBERT. 


1921 ATLAS 


WITH MAPS OF 
NEW EUROPE 





FREE 


To the readers of Popular Science Monthly who take advantage of this offer now made in connection with 


Webster’s New International 





THE ONLY GRAND PRIZE 


(Highest Award) given to dictionaries at the 
Panama-Pacific Internationa! Exposition was 
granted to Webster’s New International and the 
Merriam Series for superiority of educational 
merit. 














WORDS OF RECENT INTEREST “i 


Anzac, ace, barrage, Bertha, blighty, Boche, 
Bolsheviki, camouflage, Lewis gun, Liberty 
bond, Sammy, soviet, tank, war bride. These 
are buta few of the thousands of late words—all 
clearly defined in this great work. 














“The 







Reduced About One-Hal 


sme. Lhe Merriam Webster 


A Complete Reference Library in Dictionary Form—with nearly 3,000 pages 
and type matter equivalent to a 15-volume Encyclopedia, all in a single 
volume, in Rich Full Red Leather, or Library Buckram Bindings, can 
now be secured on the following remarkably easy terms: 


THE ENTIRE WORK (WITH COMPLETE 1921 ATLAS) 


DELIVERED for $1.00-<; 


and easy monthly payments thereafter (in U. S. and Canada) 


ON SUPERIOR INDIA PAPER 


In Thickness 
and Weight 









“To have this work in the home is like sending the whole familly to college’’ 


India Paper Edition 
Printed on thin, opaque, strong, superior India 
paper. This edition is only about one-half the 
thickness and weight of the regular edition. Size 
12% in. x 9% in. x 23 Weight 8°, lbs. 


or Paper Edition 


4 in. 


Printed on strong book paper of the 
in. x 9% in. 
Both edi- 


rom the same 


highest quality. Size 124, 
x5% in. Weight 15% lbs. 
tions are printed 
plates and indexed. 


Over 400,000 Vocabulary Terms and in 
addition 12,000 Biographical Names, 
nearly 30,000 Geographical Subjects, 
besides thousands of other references 
Nearly 3,000 pages. Over 6,000 illus- 
trations. 

The only dictionary with the New Divided Pag 


charucterized as 4 Strok f Genitive 











To those who mail this coupon at once 


G. & C. MERRIAM CO. 
Home Office Dept. S Springfield, Mass. 
(Publishers of Genuine Webster Dictionaries 

for over 75 years) 








size 9% x 12%. 





is the 1921 ‘‘New Reference Atlas of the World,” 
e containing 148 pages, with 96 pages of maps beau- 
tifully printed in colors with areas and populations 


of all countries, including changes brought about 
by the Great War, Parcel-Post Guide, etc., all handsomely bound in red cloth, 


Please send me free of all obligation or expense 
acopy of ‘‘Dictionary Wrinkles’’ containing an 
amusing ‘‘Test in Pronunciation’’ (with key) en- 
titled ‘‘The Americanization of Carver;'’ also 
**125 Interesting Questions’’ with references to 
their answers, and striking ‘*‘Facsimile Color- 
Plate’ of the new bindings. Please include spec- 
imen pages of India and Regular paper with 
terms of your Popular Science Monthly free 


Atlas offer on Webster's New International 
Dictionary, 











By V. W. Page 
Tells how to charge, care for and rebuild storage batteries. 
Also outlines their industrial uses, including how they are 
used in central station standby service, for starting automo- 
bile motors, and in ignition systems. 208 pp., illustrated. 
Price, $2.00 
Popular Science Monthly, 225 West 39th St., New York City 






















Dollars in Hares 
We pay $7.00to$1 8.50 and upa pair 
and express charges. Big Profits. 
We furnish guaranteed high grade 
stock and buy all you raise. Use 
backyard, barn, cellar, attic. Con- 
tractand Illustrated Catalog Free. 
STANDARD FOOD AND FUR ASS’N 
407C Broadway New York 


W I] | Y not spend Spring, Summer 
and Fall gathering butterflies, 
insects? I buy hundreds of kinds , 

for collections. Some worth $1 to $7 y 
each, Simple outdoor work with 
my instructions, pictures, price list. 
Get posted now. Send 10c (NOT 
STAMPS) for my Illustrated 
Prospectus. 

Mr. SINCLAIR, Dealer in Insects 

Dept. 7, Ocean Park, Calif. 

















THE BOY ELECTRICIAN 
Practical Plans of Electrical Apparatus for 
Work and Play with an Explanation of the 
Principles of Every-day Electricity. 
Postpaid, 
POPULAR SCIENCE MONTHLY, 225 W. 39th Street, New York 


LEARN MECHANICAL DRAWING 


$2.60 





By MAIL 


Hundreds of men and women owe their 
success in Mechanical Drawing to my prac- 
tical instruction. I will teach you Me- 
chanical Drawing at home, by mail through 
methods used in actual practice. My stu- 
dents are able to earn $35 to $50 a week to 
start, in_a Vitally necessary profession 
which leads to big positions as Chief Drafts- 
man, Chief Engineer, etc., paying $5,000 or 
more a year. They are in great demand be 
cause my method makes them trained 
draftsmen from the start. I furnish each 
of my students with a drawing outfit and 
professional set of Drafting instruments 
with which to start making drawings 
at once. Write me for a copy of our 
interesting Free Book which tells how 
you can learn at home under my per- 
sonal instruction, 


COLUMBIA SCHOOL OF DRAFTING 
ROY C. CLAFLIN, President 
Dept. 1304, 14th and T Sts., Washington, D. C. 
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at $125 a montl 
—_— 


eight weeks. 


speed from 1 to 30 words’a minute. 
m your enrollment; it becomes your personal property upon completion of 
our course. Send for FREE BOOK ‘Wireless The Opportunity 
~ ) [= -;\ of Today.” 


y 
NATIONAL RADIO INSTITUTE Dept. 501, Washington, D. C. 


AK. ———. 





Wireless Taught By Mail. 


AN OPERATORS NEEDED NOW — GOOD PAY — RAPID PROMOTION 

i Men and boys needed for Merchant Marine, Big Land Wireless Stations, Railroad and 
Telegraph Companies, Commercial Concerns, Lake and Ocean Steamships. Salaries start 
1 plus Room and Board, which means more than $200 a month. 
oN our recent graduates is getting $6,000 a year. 
or locate in land stations in America. 
COMPLETE COURSE BY MAIL 
comrrercial exarrinations in ten weeks. 
Start studying NOW in spare time at home 

EE to every student, our marvelous new automatic “‘Natrometer’’ which 
transmits wireless messages in 600 different combinations Operates at any 






One of 
Chance to see the world 









Some of our students have passed 
One student secured license in 
We furnish 









‘ou receive this instrument after 










Grandma Knows’ 


Musterole Is Best 


Remember the time when 
you had that dreadful con- 
gestion of the lungs—and 
Grandma slappeda stinging, 
messy mustard plaster on 
your chest? How you 
writhed and tossed and 
begged Grandma to “‘take 
it off’’? 

That was many years ago. 
Now, Grandma gets the jar 
of Musterole, for now she 
knows Musterole is better 
than a mustard plaster. 


She knows that it relieves 
colds, congestions, and 
rheumatic aches and pains. 


And what is best, it re- 
lieves without discomfort 
or blister. 


Musterole is a clean white 
ointment made of oil of 
mustard and other home 
simples. 

Just rub it gently over the spot 
where there is congestion or pain. 
It penetrates down under the skin 
and generates a tingling, pleasant 
heat. Healing Nature does the 
rest. Congestions and pains both 
go away. 

Peculiarly enough, Musterole 
feels delightfully cool a few mo- 
ments after you have applied it. 

Never be without a jar of Mus- 
terole. 

Many doctors and nurses recommend 
ft. 35c and 65c jars. $3,00 hospital size, 


The Musterole Co., Cleveland, Ohio 
BETTER THAN A MUSTARD PLASTER 
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Two wonderful Broadcloth Flannel Shirts for only $3.00. 
Factory to Wearer. No middleman’s profit. Cut full 
and p-:fectly tailored. Double elbow patches, exactly 
like picture. For work, sport and semi-dress. Pay 
postman only $3.00. Thentry them on. If not fully 
pleased, return, and money cheerfully refunded. Order 
by number—SI-400 State Neck size. Gray or 
Khaki. ORDER TODAY. 
ALBANY MAIL ORDER HOUSE, Box 626, Albany, N. Y. 














HAWKINS’ ELECTRICAL DICTIONARY 


A reference cyclopedia of wordsand phrases used 
in the electrical field. 505 pp. Flexible binding. 
Price, $2.00 


Popular Science Monthly, 225 West 39th Street, New York 








Axles Straightened with 
Jack and Beam 


IMPLE methods can frequently 
be applied to correct otherwise 
difficult tasks, as, for instance, when 
an axle-shaft of an automobile has be- 
come bent by skidding into a curb. 
The owner of a car that sustained 
damage to the rear axle in skidding; 
placed the car in the doorway of the 











~JACK- SCREW TYPE 


Brace the hub against the door-frame 
and with a jack straighten the bent 
axle-shaft in a few minutes 


garage ana braced the extreme end of 
the wheel hub with a wood beam 
against the door-frame. Using a truck- 
screw type of jack under the axle, pres- 
sure was applied unti! the sprung axle 
was forced back into shape. The 
correct amount of bending was deter- 
mined by rotating the wheel while 
raised on the jack. The time of this 
repair was less than half an hour, with 
no expense attached.—G. A. LUERS. 


An Emergency Writing-Rest 
and Paper-Holder 


OR the convenience of those who 
are at times compelled to do much 
writing on loose sheets, boards with 
permanently attached clips have been 
placed in the market. The boards 
offer rest and support for the hand in 
writing and the 
clips hold the 
papers in place. 
It is not al- 
ways  conve- 
nient to carry 
one of these 
board-clips 
around from 
place to place. 
It is an easy 
matter, how- 
ever, to impro- 
vise a paper-rest and sheet-holder by 
pressing into service any available book 
with a stiff cover. All that is required 
is a stout rubber band and one of the 
paper-clips that are used in offices for 
fastening together bills and documents. 
The illustration shows clearly how 
the clip is attached to the book to hold 
the writing-paper in position. The 
same rubber band may be used to 
hold the papers together for greater 
convenience in carrying them. 
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RUBBER BAND cup 


SHEET 7 SN 

OF PAPER & 
With this contriv- 
ance any book may 
become a paper-rest 
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CARPENTERS, Shipfitters, Bricklaye rs, Structural, Concrete 
and Sheet Metal Workers, Electric ians, Mechanics, Plumb- 
ers, Pipefitters, Boilermakers and others can earn 
more money if they know how to read Blue 
Prints. By oursimple met hod,we train youina 
shorttime. Write for Cata log B, stating trade. 


BE A DRAFTSMAN 
Earn $35-$150 Week 


Draftsmen arein demand. Books and tools 
FREE. Writefor Catalog G. DOIT TODAY! 


Columbia Corresponde nce Schcol Es.9% 
Carroll Dept. Drexel Bidg., Phila, Pa. 


‘National College 


of Chiropractic 


(RESIDENTIAL 
16 N. Ashland Blvd. Chicago 


Unsurpassed facilities for a com- 
plete Scientific Chiropractic edu- 
cation. Distinguished Faculty. Modern 
and extensive geboratory uipment. 
Large clinic. pr 

and etudents’ aid de te Chic 
portunity fecouit help unlimited. 
quarterly. 8-year term. 14th Year 
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Request 











=, Build This Phonograph Youset 


TREMENDOUS SAVING IN COST 


Rosy fascinating work, with our SIMPLIFIE! 
; LANS. e furnish blue prints, diagran 
i oy ‘cabinet pieces, ready-built horn, et 
ou don’t need to be ‘a cabinet-maker. 
hours ansemibiing and con will have a fine 
strument at on ie male y the regular retail p: i 
AGENTS MAKE MONEY making and sell: 
these instruments. Write today for full de 
and our FREE OFFER. Address:— 

MODERN PHONOGRAPH SUPPLY CO 

500 Springer Suliding 

313 So. Clinton St. CHICAGO, ILL 


Print Your Own 


cards, circulars, labels, tage, menus 
book, paper, Pre 8 $12. La 
Press $150 up. CUTS EXPE NSE IN HAL " 
SMALL OUTLAY. Pays for 
itself in short time, Will last 
y foryears. Easy to use, printed 
rules sent. Print for others, 
BiG PROFIT. Write fact: ory 
IDAY for press catalog, 
t YPE, cards, paper,envelopes. 


THE PRESS CO., 0-33, Meriden.Conn. 


BUSH! earnee 


Get, BIG PRIZE 


Se 02> A, — R and BUSH 





























EXCELSIOR 









: Bush Motor Co 
»” Rash omate. Chicago 


TYPEWRITERS 


Save One-Half 
Most for the least money inthe latest 
models of ALL MAKES. Rebuilt by 
bi pt : “Young Process.”’ Fully guaranteed 
ES my Easy terms. No interest. FREE 
yy — TRIAL. Satisfaction assured. 
Write for catalog. 
YOUNG TYPEWRITER CO., Dept. 69, CHICAGO 




















Why ‘MME R 






Send for (free) illustrated IM page E 0K, R tel 
how Stammering and Stuttering can be quickly cure } 
by the most Advanced Scientific Method in the wor'd. 





COMICS, 
cSARTOONS, 
CIAL, 
NEWS SPAPER AND 


THE LEWIS SCHOOL 56 Adelaide, Detroit, Mich, 
MAGAZINE 
ILLUSTRATING, 


Onktaae FASHION, PASTEL 


AND CRAYON PORTRAITS, Earn $50 to $200 a week. 

By our simple method your talent is quickly developed 

without interfering with present work. BY MAIL OR 

LOCAL CLASSES. Write for full particulars. List of 
successful pupils, illustrated prospectus. 

Associated Art Studios, 23rd St. and Broadway 
59 B Flatiron Building, New York NY. 









This Interesting Free Book 


shows how you can become a skilled player 
of piano or organ In your own home, at one 
quarts er usualcost. Dr. Quinn’s famous 

ten Method is endorsed by leading 
cnuldnna and heads of State Conservatories. Successtul 26 years. 
Play chords at once and complete piece in every key, within 4 les: 
sons. Scientific yet easy to understand Ba iiatrated. For begin- 
ners or teachers, old or young. Diploma granted. 
Write today for 64-page free Kk 











How 4 Study Mu 


M.L. QUINN CONSERVATORY Studio PS 23, 598 Columbia Road, Peston, 25 Mass 
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How to Dress an Overhead 
Belt Safely 


DEVICE for applying dressing to 

overhead belts to prevent them 
from slipping is made of a piece of 
wood, 4 in. wide, cut to the shape: 
shown in the picture. 

The clamp is made of a piece of 
heavy tin bent as shown, with four 
holes to correspond with four holes in 
the board. The dressing is put up ina 
round tube of heavy cardboard, about 
10 in. long and 2 in. in diameter. The 
clamp is made to fit over the tube as 
shown in the illustration, with suffi- 
cient space between the clamp and the 
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Overhead belts may be dressed with- 
out risk of accident with the aid 
of the dressing-stick here illustrated 


board to allow the clamp to tighten on 
the tube by turning the four small 
thumbscrew bolts. 

This tool will be found very useful, 
as it is often difficult and dangerous to 
reach overhead belts with a ladder. 
The belting is in many cases neglected 
because of the lack of some handy tool 
for dressing the belt. 


Cleaning the Type on 
a Typewriter 


HE method usually employed to 

clean the type on a typewriter is 
far from satisfactory. Quite by acci- 
dent the writer found that benzine 
will clean the type so well that the 
original brightness is restored, no mat- 
ter what the previous condition of the 
type. 

Sharpen a stick to a blunt point, and 
nick the pointed portion. Wind a little 
absorbent cotton around it to form a 
small wad. Immerse the cotton in 
benzine, and go over the type gently. 
The cotton absorbs the dye, and a 
clean metal surface is the result. 

Care should be taken to avoid 
touching enamelled parts of the 
machine.—HERMAN NEUHAUS. 











I have an important personal message for YOU. 
you can make to start—two to three times what you are earning now. 


MAKE $65.00 TO $175.00 A WEEK! 
If you want a raise in pay—raise it yourself by becoming a COYNE TRAINED ELEC- 
No need to take one to four years to become expert. 
everything from the simplest bell systems to the mighty generator, and you learn fast 
and sure by doing the actual work on our immense equipment. 
have become Superintendents, Power Plant Operators, Electrical Engineers, Automotive 
Engineers, etc., and you can do as well as they. 
and get the practical Electrical Training you need, through the fascinating system of 
instruction perfected at this oldest, largest, and best-equipped Electrical School in America. 


TRICIAN. 


Earn While You Learn 


It is surprising how little money you need. Don't 
let the money question hold you back. If you need 
money our influential employment department will 
help you secure a part time or full time job without 
charge. We have aided hundreds and we will help 
you. Write at once for free particulars, and our 
wonderful catalog-full of hundreds of photos of our 
shops. It is FREE. 


Bennett Wellington Coke, President 


COYNE TRADE AND ENGINEERING 
SCHOOLS 


Dept. 33, 39-51 E.'Illinois St., 


Course in Automotive Electricity 


offer—the finest training in the finest shops in Amer- 
ica—on Batteries, Ignition, Lighting and Starting 
Systems—FREE with our e'ectrical course. Get 
full particulars NOW. 


Chicago, Ill. 
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As an electrical expert 


We train you in 
Thousands of our boys 


Come with us for 98 days—3 4 months— 


FREE 


For a limited period we make this astounding 





ie 
Dept. 33 


Coyne Trade and Engineering Schools, 
39-51 E. Hlinois St., Chicago, Ill. 


| Without obligation on me and fully prepaid and 
free, send big catalog and full details. 
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Old Sown Canoes 
| ig just like gliding through 

space to idle along in an “Old 
Town Canoe.” Lazy paddle 
strokes keep you moving ahead. 
Vigorous ones give you a burst of 
speed that can’t be beaten. For 
an “Old Town” is the lightest, 
fastest, steadiest canoe you ever 
paddled. 


The built-in strength of an 
“Old Town Canoe” makes it last 
for years. Send for the catalog. 
There are 3,000 canoes in stock. 
$67 up from dealer or factory. 


OLD TOWN CANOE COMPANY 
1193 Main St., Old Town, Maine,U.S.A. 





































FOR 
RAWING 


Illustrators, Cartoonists, Commercial Artists, make big 
money You can earn $25 to $100 a week and more. 
earn at home in spare time under personal direction of 
Will H. Chandlee, famous newspaper, magazine, advere 
tising artist of 30 years’ successful experience. 


FREE cheek Be An A RT I S 7 


% Delightful. facinating profession. 
WASHINGTON * Wonderful new home-study method 


SCHOOL OF ART, % makes drawing easy! Send coupon 


Inc. % or postal today for amazing offer 





+ —complete Artist's Outfit given 

Room 1113, Marden Bldg., % FREE! to. new students, 

Washington, D. C * Write for handsome 

book, ‘‘How to Become an 

Send me particulars of . Artist."” Don't delay—write, 
FREE ARTIST'S OUTFIT% at a coupon at once, 

offer and free book, “How % “‘dress 
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to Become an Artist.” % Washington School of 
+ Art, Ine. 

Ue tavacousetesalmacaed + Reem 1113 
Ret ies nieces Kasi wales 3 Marden Bldg., 
ein natnanns Di cicies: % Washington, D. C. 
































































A Big Raise 
in Salary 


Is Very Easy to Get, If You 
Go About It in the Right Way 


You have often heard of others 
who doubled and trebled their 


salaries in a year’s time. You 
wondered how they did it. Was 
it a pull? Don’t you think it. 
When a man is hired he gets 


paid for exactly what he does, 
there’s no sentiment in business. It’s 
preparing for the future and knowing 
what to do at the right time that 
doubles and trebles salaries. 


Remember When You 
Were a Kid 


and tried to ride a bike for the very 
first time? You thought that you would 
never learn and then—all of a sudden 
you knew how, and said in surprise: 
“Why it’s a cinch if you know how.” 
It’s that way with most things, and get- 
ting a job with big money is no excep- 
tion to the rule, if you know how. 


We Will Show You How 


Without loss to you of a single working 
hour, we can show you a sure way to 
success and tig pay. A large number 
of men in each of the positions listed 
are enjoying their salaries because of 
our help—we want to help you. Make 
check on the coupon against the job 
you want and we will help you get it. 
Write or print your name on the coupon 
and send it in today. 


American School of Correspondence 
Dept. G-375 Chicago, Ill., U. S. A. 


Oo CS A A SS Sc 


American School of Correspondence, 
Dept. G-375, Chicago, Ill. 


I want job checked — tell me how to get it. 








mee Architect eee Lawyer 
$5,000 to $15,000 $5,000 to $15,0C0 
... Building Contractor __ |...... Mechanical E Ly yory 
$5,000 to $10,000 84,000 to $10,000 
———«< L. a eS Shop Supe rintende nt 
84,000 to $10,000 83,000 to $7,000 
.... Automobile hoo pone Employment aang 
$2,500 to $4,000 $4,000 to $10,000 
Civil Engineer «=f aeseee Steam Engineer 
$5,000 to $15,000 $2,000 to $4,000 
ones Struetural E fy ag woos Foreman’s Course 
to $10,000 $2,000 to 64,000 
wa-e.Business Mananer or Photoplay = ry’ 
100 to $15,000 $2. © $10,000 
esees Certified Public Ac- ..--- Sanitary ine eo 
counta it $7,000 to $15,000 $2,000 to $5,000 
.. Accountant & Auditor | ...... Telephone E py r 
$2,500 to $7,000 to $5,000 
...Draftsman & Designer | ...... Tele egraph | ene ngineer 
$2,500 to $4,000 2,500 to $5,000 
...Electrical e yey ren High School Graduate 
$4,000 to $10,000 n two years 
exceed General Education .-Fire Insurance Expert 
In one year $3,000 to $10,000 
Ne 
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An Ash-Tray on the Cowl- 
Board of the Automobile 


HE accompanying 
shows how 


illustration 
to build a simple and 


efficient ash-tray to fit the cowl-board 
of any automobile that has a cowl 
made of wood. The car selected for the 
experiment had an electric cigar- 
lighter mounted in the cowl, attached 
to a flexible cord, to be pulled out 
when needed. While the cigar-lighter 
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Add a removable ash-tray to the cowl- 
board of your automobile. Friends 
riding with you will appreciate this 
accessory 


was undoubtedly convenient, the occu- 
pants of the :ear seat were invariably 
showered with ashes every time the 
occupant of the fron: seat lighted his 
cigar. For that reason an ash-tray 
was considered desirable. 

The tray used was one of the alu- 
minum cups with a bead on the edge 
that are sold in the ten-cent stores. A 
beveled dovetail slot was cut in the 
bottom of the cowl-board to hold the 
ash-tray in place. The tray fitted 
snugly into the cut, but could easily 
be taken out for emptying it. It never 
rattles and will hold the ashes of 
many smokes.—W. BURR BENNETT. 


Making a Harness Needle 
from a Can Key 


NE day, having occasion to use a 
harness needle, I found that I had 
lost the needle and could not obtain 
another that day. I took a key such 
as is used to open sardine-cans and cut 
it off below the 
curved end 
that serves as 
the handle. 
Inserting 
the tip of a 
screwdriver 
into the slot, 
I hammered 
the side of the 
slot near the 
handle part 
until it was 
quite closed. 
I filed the cut-off end to a point, 
curving it a little, and thus obtained 
a very serviceable needle. 







HAMMER OPENING 
UNTIL CLOSED 











A sardine-can key con- 
verted into a harness- 
needle 
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ELECTRICITY 
Electrician's Wiring Manual 


By F. F. SENGSTOCK, E. E. 


contains all the information needed for the 
proper installation of lighting and power sys- 
tems in houses and other buildings and com- 
pletely covers the field of inside wiring and 
construction in accordance with the new 
National Electrical Code. Profusely illustrate 
and contains many tables and formulas. 




















Pocket size, flexible binding; 448 pages 
Price, $2.50 


Experiments With 110- 
Volt Alternating Current 


By J. D. ADAMS 


Here at last is a book that develops a prac- 
tical working familiarity with the alternatine 
current—the form in which.electricity is used 
in every home. The author shows how this 
can be done in an interesting and inexpensive 
way. 

The only way to gain a thorough understand- 
ing of electricity as it is used commercially is 
by direct personal experiment. The knowledge 
thus gained is of vastly more value and im- 
portance than that acquired from the perform- 
ance of the stereotyped series of battery exper- 
iments so uniformly described in the text-books. 


256 pages, 135 illustrations 
Price, postpaid, $1.75 


Armature Winding 
By DAVID P. MORETON 


A practical analysis of armature windings 
for direct-current and alternating - current 
machines, including rules and diagrams for 
reconnecting induction motor armatures; pro- 
fusely illustrated with wiring diagrams and 
photographs of coil-winding apparatus. This 
volume is particularly adapted for the purpose 
of home study and self instruction. 


204 pages, 232 illustrations, flexible binding 
Price, postpaid, $2.60 


Small Motors, Transform- 
ers and Electromagnets 


By H. M. STOLLER, B.E., M.S. 


Unique, 
designs 


giving typical complete detailed 
and actual construction methods. 
Practical, tells how to rewind used motors for 
changes in speed, frequency, etc. 
Authoritative, yet simply written, and equally 
valuable for the amateur, repair man and elec- 
trical engineer. 


voltage, 


328 pages 
Price, postpaid, $3.10 
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Make a Mechanical 
Decoy Duck 


UCK-HUNTING requires the use 

of some kind of decoys, prefer- 

ably live ducks that have been hatched 

from wild-duck eggs. To keep a pair 

of live decoys is a great inconvenience, 

for they must be fed and housed the 

year round. Hence this mechanical 

swimming duck proves a boon to the 

duck-shooter and he may readily 
build it for himself. 

The body of the mechanical duck 
should be purchased at a _ sporting- 
goods store and should be constructed 
of either tin or wood. This is the type 
of artificial duck used in making a stool 
of decoys. Inside this duck is placed 
a small electric motor and battery 





— HOLLOW DECOY DUCK 
LBATTERY OTOR 
_-BATTERY 











PINE _ a U 

iti PROPE * 
ANCrIOR WIRE ROPELL 

Anchored to a stone, this mechanical 


duck will slowly swim in a circle and 
prove a good decoy for wild ducks 


that will run a tiny propeller and so 
make the duck swim. 

The only difficulty that confronts 
the builder is the fact that the weight 
of the motor and battery tends to pull 
the duck too low in the water. Also 
water gets inside the duck and wets 
the electrical apparatus. 

To avoid this difficulty the artificial] 
duck should be mounted on a pine- 
wood base 2 in. thick, shaped some- 
thing like a boat, 8 in. wide, and 
tapering to a point at the front, being 
18 in. in length. 


Use a Toy Motor 


The motor used is of the toy type, 2 
in. in height, and the battery is the 
ordinary one-cell dry battery. The 
motor and cell should be mounted on 
the base first. The propeller is 2 in. 
long and shaped from tin. It is held 
on a wire shaft 12 in. long. A set 
screw in the rear end of the base acts 
as a bearing, and a support post holds 
the other end of the shaft with a 
similar bearing. A cotter-pin holds 
the shaft from sliding in its bearings. 

The upper end of the propeller shaft 
should carry a small belt pulley that 

ill be held in line with that on the 
motor. This pulley should be four 
times the diameter of the pulley on the 
motor. When the driving machinery 


has been installed so that it balances 
nicely on the base, the bottom of the 
artificial duck should be cut away so 
that it will fit over the machinery and 


it is then secured in place by 4 screws. 


A small propeller at the rear end of 
the base will be useful in causing the 
duck to swim about in a circle. This 
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Mechanically Inclined, to earn from $150 to $400 
a month in the Auto and Tractor business. Expert mechanics 
needed everywhere at high wages. Be your own boss—travel, 
or run your own garage or tire shop and make big money as 
thousands of Sweeney Trained Men are doing. Learn at 
Small Cost. Over 35,000 graduates. Don't bea misfit but get 
into the work you like. Learn to be an experienced mechanic 
in 8 weeks by the 








alt SWEENEY 
PRESIDENT 

















: of practical 
Pick Your Job | Sweeney System °° 
Moter Ex $175 M Work on real cars. Drive New 
otor Experts 0. high power machines. We use 
Vulcanizers $145 to $225 tools, not books. No previous ex- $100 a Week 
Cc perience necessary. You can get , eee. 
hauffeurs $35 a Week the Sweeney System only at the De mais. Sweeney: 
Welding $10 a Day Million Dollar Sweeney School, aia 11 Bho mince that J : i 
Repair Men $1.25 an Hour the largest, finest and best equip- - 7 Okihon acne Ohta 
6 Se: ipa ;. yea as ahoma City, Rice 
Salesmen $3,500 a Year ped trade school in the world. with the Samie Refining Co. 
Tractor Engineer $8.50 a Day Big Paying Jobs it ay a day. Then I went 
St. Joseph, Mo., and worked 
Demonstrators $203 Mo to ot. J I a 
= . for the Street Railway Co. for 
Ga The man who can’t make good p baa ne 
rage Owner $4,000 Yr is rapidly being cast into the dis- a an day. Then I went 
card. RIGHT NOW during the ag sac lige Smee Mateo pe 
bis constructive period, the man cn Ser “onstruction 
who knows—the trained man is I bey iy" Riva ven tO CTe & Ween. 
wanted—is being sought for. The pay is big—but you've got to yi? lave a better position 
be big e nough for the job. . Garages, re pair shops, auto concerns St i Weldis ete tee “e at 
are paying top wages but they demand the trained man. $1 “id Sek ees at 
The untrained man hunts work; but the trained man with a 92.07 3 NOUF. R. G. LEWIS 
Sweeney Diploma takes his pick of good jobs. His practical x. G, Wid. 
training and experience in this great Million Dollar Trade School 








fits him to = nn that are opened to Sweeney Trained 
Men Right N SEND FOR THIS 72-PAGE 


‘Simply send name—a post card will do—for my - FREE CATALOG 
big 72-page illustrated catalog. It costs $1.00 to Yip ES TODAY 
publish, but I will gladly send it FREE to show fj 2X iS 


you the wonderful money making opportunities in this business. YAS 1p 
hon Dey iy 


Full of interesting information and photographs of men at work f/ 
E.‘J. SWEENEY, President. i) OD 


and play inthe Million Dollar Sweeney School. Let’s Go.— 
LEARN A TRADE~ _ /(CP Avro, 


Write Today. 
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THE MODEL T FORD CAR | Gasoline and Kerosene Carburetors, Construction, 


Installation and Adjustment 
Its Construction, Operation and Repair, By Victor W. PAGE. All leading types of carburetors are 
Including the Fordson Farm Tractor, F. A, described in detail, special attention being given to the forms 
L ighting and Starting System, Ford Motor pete > lla cgi eg 
a < 2: zes, ? ustr ¢ s. es 
Truck. Price $2.00 Postpaid. Popular Science Monthly, 225 W. 39th St., New York 


POPULAR SCIENCE MONTHLY, 225 W. 39th St., New York 
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WY r sentative ineach locality to use 

7 and sell the new Mellinger Extra-Ply, 

7 hand made tires. Guarantee Bond for 
8000 Miles. w o seconds), Shipped pre: 

jf paid on approval. ample sectionsfurnished. Do not 

2 Bay until you get our Ine & RUBGER on. rite 
tl MELLINGER TIRE 

pM 1004 Oak St., Kansas City, Mo. 














The masterpiece of watch man- Mi 
ufacture—adjusted to the Se ay 























chronism. Encased at factory into 

your choice of the exquisite new 

watch cases. The great ae | 
a 


which | e Burlington phe 
jor tilustra- 


Write Teday {i tions ous all newest 
designs in watches that you have to 
choose from. Name and address on 
a postcard ia enough. Write today. 
Burlington Watch Compan 
Dept 1333, 19th St. and Marshall 
Bivd., Chica 0, | Hhnois 
Sanaa: jian O : 838 
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‘Gr ieYee Learn to Play 
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w for the Pa or Don’t Pay 
aE, New Easy Way fiwsiy' scan inel 
ork, Keep It 10 Days Free 
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quickly learn to play any instrument. Take lessons 
Wear a LIZNITE GEM RING and 


























on trial—don’t pay a single penny unless completely 
satisfied. Learn Piano, Organ,Violin, Eanjo, Mandolin; 


i ’ S 
my be the envy of of roca! Cornet, Harp, ‘Cello, Ukulele, Saxophone, Piccolo, 
ad your Name, A Adg one Number of Clarinet, Flute, Tromb one, Drum and Traps, Guitar 
derful LIZNITE, GEM if FANGS.“ 9 with all or Singing, all by note. Every step simple as A.B.C, 
the fi dwparkle of t nest diamond r ri c od < rou apid progress. 
Se reaton eagles You will be astounded at your own rapid progress 


Solid Gold Mountings | | 250.000 SUCCESSFUL STUDENTS 


And ali rings are hand set 
with full carat weight Lizhire “oem. | have quickly learned to play and sing by this wonderful sys- 


Select the one you like best: tem. Your age makes no difference whether 7 or 70 
No. 1—$21.50 2—$17.50 8—$15.50 Lessons prepared by world-famous musicians No super 
No. 4— 15.50 6— 12.60 | fluous technique—no dry or bore some theory. Study is 
Size must be included when ordering. | actually fascinating Be popular! Your leisure moments 
WTA When your ITE su =p a comes, at home are all that is necessary. Averages but few cents 
; % pay the mail moan 84 a lesson,—nothing if we do not teach you how to play 
within ousye it . fhion ‘ine Our free book explains our remarkable new mashoe in de- 
tail. Tells of our students’ success. Send for it today. Specia 
Get a Liznite Gem Ring Today introductory offer if you answer at once. Mail letter or post- 
THE LIZniTS cum Company card NOW. Instruments supplied when needed, cash or credit. 
“The House of Quatity Price’ 
Dept. 311 — 128 N. Wells St.,Chicago, Ill. U. S. SCHOOL OF MUSIC 
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Learn Drafting 


Employers everywhere are looking 
for skilled draftsmen. They are offering 
good salaries to start with splendid 
chance for advancement. 


Drafting offers exceptional opportu- 
nities to a young man because drafting 
itself not only commands good pay, but 
it is the first step toward success in 
Mechanical or Structural Engineering 
or Architecture. And drafiing is just 
the kind of work a boy likes to do. 
There is an easy delightful way in 
which you can learn right at home in 
spare time.. For 29 years the Inter- 
national Correspondence Schools have 
been giving boys just the training they 
need for success in Drafting and more 
than 200 other subjects. “Thousands of 
boys have stepped into good positions 
through I. C. S. help, but never were 
opportunities so great as now. 


Let the I. C. help you. Choose 
the work you like best in the coupon, 
then mark and mail it. This doesn’t 
obligate you in the least and will bring 
you information that may start you on a 
successful career. This is your chance. 
Don’t let it slip by. Mark and mail 
this coupon now. 


— = eee ee ee! TEAR OUT HERE Se ee eee eee eee 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7616-B SCRANTON, PA. 
Explain, without obligating me, how I can qualify for the 
position, or in the subject, before which I mark X. 
ELEOTRIOAL ENGINEER SALESMANSHIP 
Electric Lighting and Kye. ADVERTISING 
Electric Wiring indow Trimmer 
Telegraph Recancer Show Card and Sign Ptg. 


Telephone V Railroad Positions 
MEOE AMSOAL EPNRER I. LUSTRATING 
Mechanical Draftsman Cartooning 


Machine Shop Practice 
‘Toolmaker 

Gas Engine Operating 
CIVIL ENGINEER 
Surveying and Mapping 
MINE FOREMAN or ENGR 
STATIONARY ENGINEER 
Marine Engineer 

Ship Draftsman 
ARCHITECT 
Contractor and BRallder 
Architectural Draftsman 
Concrete Builder 
Structural Engineer 
PLUMBING AND HEATING 
Sheet Metal Worker 


BUSINESS MANAGEMENT 
Private Secretary 
Business Correspondent 
BOOKKEEPER 

tbe eo and Typist 
Cert. Pub. Accountant 
TRAFFIC MANAGER 
Railway Accountant 
Commercial Law 
GOOD ENGLISH 
Common School Subjects 
CIVIL SERVICE 
Railway Maii Clerk 
AUTOMOBILES 
Mathematics 











Navigation Spanish 
— AGRICULTURE | C)Teacher 
Pharmacy Poultry Raising Banking 
Name 
Present Business baa 
Occupation Address 
Street 
and No. 
City State 





Canadians may send this coupon to International 
espondence Schools Canadian, Lid., Montreal, Canada 


is also arranged for by the anchor. 
This mechanical decoy is anchored in 
the ordinary way and when the motor 
is connected with the battery it will 
cause the duck to keep swimming 
round and round slowly in a circle. A 
pair of these mechanical ducks in front 
of a blind will work wonders in coaxing 
in the wild ducks.—F. E. BRIMMER. 


How to Keep a Ladder 
from Slipping 
ADDERS that are used in places 

where they rest on concrete or 
other smooth floors frequently cause 


accidents by slipping. Ladders with 
pointed foot-ends are safe on soft 


mn! 








DETERMINED By 


WIDTH OF LADDER —>}+—}+- j 
LLG i 


DRILL FOR 
BOLT 








= 
BASSWOOD 

















Safety from slipping on concrete or other 
smooth floors is given to ladders by pro- 
viding them with basswood feet 


ground, but give no security on smooth 
and unyielding ground. 

Ladders intended for use on smooth 
floors can be made safe only by increas- 
ing the friction, which can be done by 
giving to the supporting feet a larger 
area of contact with the floor. 

The. illustration shows a_ simple 
method of increasing the safety of the 
ladder. The blocks on which the 
ladder rests have a bearing surface of 
1914 sq. in. each, which in most cases 
is sufficient to prevent slipping acci- 
dents unless the angle at which the 
ladder is placed is too acute. 


To Fasten a Washer on a 
Spigot without Using a Nut 


O hold a washer on a washer-post 
that has lost its nut, or the thread 
of which has become worn, file a 
slight recess around the post where it 
joins the seat, then use a washer 





RECESS’ 





ELASTIC_/ 
WASHER 


\ 
HOLDS BY COMPRESSION 





FiG2 


File a recess in the post and even when 
the nut is lost the washer will hold 


which has been cut out of an old auto- 
mobile tube, heat a wire nail of appro- 
priate size, and burn a hole through 
the rubber. 


being pressed into the recess. 
96 
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Security for Heavy 
Pictures 


When you hang a heavy picture or 
anything else upona 


Moore Push-less Hanger 


The Hanger with the Twist 


You are always sure that it can’t falldown. Thx 
Hanger lays flat agaist the wall, while the point 
is inserted on an angle. The heavier the 
weight, up to 100 pounds for the large size, 
the more securely the Hanger holds. Get a4?" 
packet today. 

Suggest a use and we'll send you samples free. 


Sold by hardware, stationery 4 15¢ 








per 


drug and photo supp’y stores pkt. 


every where 
MOORE PUSH-PIN CO., 
11-3 Berkley Street, Philadelphia, Pa. 
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The rubber washer can 
then be forced on the post without 
difficulty and will be held in place by 














BLANK CARTRIDGE PISTOL 
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made and ef- 
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type of Revolver; 
appearance alone 
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<4 as effective as a re; 
revolver without Jeger tolife. It takes stand- 
ard -22 Cal. Blank Cartridges obtainable every- 
rotection Against Burglars, 
Tramps and Dogs. You =n* have | it wee about 
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PRI +3 SOc Postpa 


$1. Blan! nk Cart 
Sonmson SMITH & CO, Dept., P,M. 52 3224 


ett 
lective; 












ay er revo 2 pe 
make and superior 





ality for 


ttridges rd cu, shipped express 4 Fs eave 100, 


WN. Halsted St., CHICAGO 





PITMAN’S COMMON COMMODITIES 


AND INDUSTRIES 


Each book in cloth, colored frontispiece and many 
illustrations, maps, charts, etc. Price $1.00, postpaid 


This series is published with the object of enabl 
one to equip himself for the efficient berformanc« 
his specific work and to enlighten the general read 
mind regarding some of our commonest commodi 
of commerce. Ineach handbook a particular pr vd 
is treated by an expert writer and practical man of busin 

ALUMINUM. By Capt. G. Mortimer. 

FURNITURE. By H. E. Binstead. 

GOLD. Its place in the Economy of Man- 

kind. By Benjamin White 
OILS. Animal, Vegetable. Essential, and M 


eral. By C. Ainsworth Mitchell, B.A., F.I.C. 


PAPER. Its History, Sources, and Manufacturé 
By H. A. Maddox. 
PERFUMERY. By E. J]. Parry. 
PHOTOGRAPHY. By William Gamble. 
Isaac Pitman & Sons, 4 W. 45th St., 


New York 








NAKE MONEY AT HOME 


You can earn from $1 to $2 an hour in your spar 


time writing show cards. 

by our new simple method. 
ing, we teach you how, 
cash each week. 


Quickly and easily learn 
No canvassing or solicit- 

sell your work and ray y: 

Full particulars and booklet free 


AMERICAN SHOW CARD SCHOOL, 


206 Ryrie Building, Yonge & Shuter Sts., 
TORONTO, CANADA. 


Copy this Sketch 


and let me see what youcan do with 
it. Many new paper artists earn- 
ing $30.00 to $200.00 or more per 
week were trained by my wr 
individual lessons by mail. LANDON 
PICTURE CHARTS make original draw- 
ing easy to learn, Send sketchwith 
6c in stamps for sample Picture 
Chart,long listof successful students,and 
evidence of what YOU canaccomplish. 
Please state your age 

e Landon School 

451 National Bldg. Cleveland, 0. 




















Keep Young Thru Pandiculation 





You feel the need of exercise. You haven't time, 15 min- 


utes use of Pandiculator eq uals 2 hours in gymnasium 
y ahag you punch, Re and vigor. The lazy man’s gym. 
32-p. booklet FRE 

The Pandiculator Co., 343 Advance Bldg., Cleveland, O 











With Hardened 
COPPER SHEARS 


Look Like Gold and Wear Better. Senc 
$2.00 for a beautiful pair of Golden Shears 
that will not rust or corrode. Agents Wanted. 


HARD COP CUTTER CORP., 282 Mad'son Ave., N. Y 
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A Plummet for Measuring 
Specific Gravity 


T is often convenient to ascertain the 
| specific gravity of a liquid by weigh- 
ing a solid in water and in the given 
liquid instead of using a_ specific 
gravity flask or a hydrometer. 

A small plummet suitable for this 
purpose may be made from a glass tube 
partly filled with mercury and sealed 
by drawing out the glass and bending 
into a loop for suspension. Keep the 
plummet in a cardboard tube, noting 
on the outside the exact weight in air 





Chemists will find the use of such a 
plummet a short cut in making specific 
gravity determinations 


and the loss of weight in water—the 
difference between the weight in air 
and the weight when completely im- 
mersed in pure distilled water at 15144 
degrees. 

To take the specific gravity of a 
liquid, weigh the plummet in the 
liquid, at standard temperature, and 
subtract from the weight in air. This 
difference divided by the loss of weight 
in water gives the specific gravity. 


This Glass Cement Is 








Water-Resisting 


Y following the process described 
below, a cement may be prepared 
which completely resists the solvent 
action of water. The inferiority of the 
cements on the market for cementing 
glassware lies in the fact that most of 
them dissolve in water, making them 
invaluable to the user for even ordinary 
purposes. 

Seven parts of a pure, dry gelatine 
should be dissolved in a hundred parts 
of distilled water. To the resultant 
mixture add about one part in ten of a 
concentrated potassium dichromate 
solution, and keep it in the dark for 
future use. After the article has been 
cemented and a good joint made, the 
cement becomes hard when exposed to 
the light for a short time. The joint so 
mace will be strong and impervious 








to water.—HERMAN NEUHAUS. 











se 20 Times 


Then see how your teeth improve 


This offers you a ten-day test of a 
new teeth-cleaning method—enough for 
20 uses. 

Each use will bring ifive much-de- 
sired effects. See how your teeth con- 
ditions change after ten days’ use. 


A film combatant 


The great object is to fight film— 
the cause of most tooth troubles. 

Film is that viscous coat you feel. 
It clings to teeth, gets between the 
teeth and stays. The tooth brush, used 
in old ways, leaves much of it intact. 
So millions of teeth are dimmed and 
ruined by it. 

Film absorbs. stains, making the 
teeth look dingy. It is the basis of tar- 
tar. It holds food substance which fer- 
ments and forms acid. It holds the 
acid in contact with the teeth to cause 
decay. 

Germs breed by millions in it. They, 
with tartar, are the chief cause of 
pyorrhea. 


Now a new era 


Now dental science, after years of 
research, has found ways to fight film. 
Able authorities have proved their ef- 





PAT OFF. 


Pepsadent 





The New-Day Dentifrice 


A scientific film combatant com- 
bined with two other modern req- 
Now advised by leading 
dentists everywhere and supplied 


uisites. 


by all druggists in large tubes. 


ficiency. And leading dentists 
where now advise their daily use. 


every- 


The methods are combined in a den- 
tifrice called Pepsodent. Millions now 
employ it. And to their homes it has 
brought a new era in teeth cleaning. 


Watch these five effects 


Each use of Pepsodent brings five 
desired effects. The film is attacked 
in two efficient ways. The teeth are so 
highly polished that film cannot easily 
adhere. 

Then it multiplies the salivary flow. 
It multiplies the starch digestant in the 
saliva, to digest the starch deposits 
which cling. It multiplies the alka. 
linity of the saliva, to neutralize the 
acids which cause tooth decay. 

Thus it increases, in a natural way, 
Nature’s teeth-protecting forces. 

See what this means. Send the cou- 
pon for a 10-Day Tube. Note how 
clean the teeth feel after using. Mark 
the absence of the viscous film. See 
how teeth whiten as the film-coat dis- 
appears. 

This ten-day test will show the way 
to whiter, safer teeth. And it may 
mean their salvation. Cut out the 
coupon now. 





10-Day Tube Free 


THE PEPSODENT COMPANY, 
Dept. 429, 1104 S. Wabash Ave., 
Chicago, Il. 





Mail 10-Day Tube of Pepsodent to 


Only one tube to a family 
























Pittieyeye 
COURSE IN 
TWO YEARS 


You Want to 
Earn Big Money! 


And you will not be satisfied un- 
less you earn steady promotion. 
But are you prepared for the job ahead 
of you? Do you measure up to the 
standard that insures success? For 
a more responsible position a fairly 
good education is necessary. To write 
a sensible business letter, to prepare 
estimates, to figure cost and tocompute 
interest, you must have a certain 
amount of preparation. All this you 
must be able to do before you will earn 
promotion. 


Many business houses hire no men 
whose general knowledge is not equal 
to a high school course. Why?  Be- 
cause big. business refuses to burden 
itself with men who are barred from 
promotion by the lack of elementary 
education. 


Can You Qualify for a 
Better Position 


We havea plan whereby youcan. We 
can give you a complete but simplified 
high school course in two years, giving 
you all the essentials that form the 
foundation of practical business. It 
will prepare you to hold your own where 
competition is keen and exacting. Do 
not doubt your ability, but make up 
your mind to it and you will soon have 
the. requirements that will bring you suc- 
cess and big money. YOU CAN DOIT. 
Let us show you how to get on the road 
tosuccess. It will not cost you a single 
working hour. We areso sure of being 
able to help you that we will cheerfully 
return to you, at the end of ten lessons, 
every cent you sent us if you are not 
absolutely satisfied. What fairer offer 
can we make you? Write today. It 
costs you nothing but a stamp. 


American School of Correspondence 
Dept. H-375 
Chicago, 
TRAINING=-TIIE KEY TO SUC CESS 





American School of Correspondence 
Dept. H-375 Chicago, IIl. 


I want job checked—tell me how to get it. 
.-.. Architect 


$5,000 to _ 5,000 
Building Contra 


.... Lawyer. 
$5,000 ve bes 5,000 
...Mechanical Eng 


$5 000 to $10,000 $4 000 to $10, 000 
...Automobile Engine Shop Superintenden 

$4.000 to $10,000 oo ghee 000 
..Automobile Repairman Employment Ma er. 

$2,500 to $4,000 $4 000 to $10,000 
...Civil Engineer Steam Engin 

$5,000 to $15,000 $2 000 to. $4,000 
.+-- Structural Engineer Foreman’s Cours 

$4.000 to $10,000 $2.000 to $4,000 


... Business Manager 
$5.000 to $15,000 
...-Certified Public Account 
ant $7.000 to $15,000 
— Accountant and Auditor 
$2.500 to $7,000 
.--Draftsman and Designer 
$2 500 ved ” 000 
-..Electrical Engine 
$4,000 to $10, 000 
...General Education | 
In one year. | 


Photoplay Write 
$2.000 to $10,000 
Sanitary Engineer 
$2.000 at SS. 000 
Tele phone E engi 
500 io $5. 000 
Telegraph 3 ngineer 
$2.500 to $5,000 
High School Graduate 
In two years. 
...Fire Insurance Expert 
$3,000 to $10,000 


PN. 5 6045300 ssalos shane 





How to Make Your Own 
Smoking-Stand 


HE stand shown herewith is a real 
convenience to one who likes to 
Y-in. 
stuff and finished in dark oak. After 
truing your boards, mark the diagram 
to be followed on a piece of paper and 
use the latter as a pattern to get your 
Nearly all the 
cutting can be done with a saw of 
Running up and down 
in the corner joint, you might glue a 


smoke and read. It is made of 


lines on the wood. 


ordinary size. 





Every smoker who likes to smoke and 
read will appreciate this little stand 


l-in. convex quarter mold. The top 
extends over the sides 114 in. and is 
10 in. square. It is held in place by 
means of the little fittings called table- 
top fasteners.—H. ADLON. 


Lubricating a High-Speed 
Loose Pulley 


OME time ago we had considerable 
trouble with a loose pulley in our 
shop. The pulley ran at high speed 
and became exceedingly hot because 
it could not be 
lubricated 
properly. The 


trouble was 
remedied by 
enlarging the 


bore of the hub 
sufficiently to 
admit a bronze 








bushing that 
was recessed as 
Th. io ~ a shown in the 
The recess A the i, illustration to 
bricator ' about five- 
eighths the 


length of the hub and to the depth of 
3/16 in. Several small holes were 
drilled through the face of the bushing 
and, before it was pressed into the hub 
of the pulley, candle-wicking was 
wound loosely in the recess. Oil was 
injected into the recess through a hole 
closed by a screw. The wicking ab- 
sorbed the oil and fed it to the shaft. 
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10c to 25c a Day Pays 


For the Symphonola 
Beautiful models in genuine Oak, Walnut, Mahogany—Hanq. 
somely finished. Compare tone, construction, price, terms 
with higher priced ph no. 
graphs. See the saving 
Over 2 Years Time 
for the beautiful p, od 
Model here shown. 1 ; 3 
—2 yrs. on other popuiar 
proden. Convenient mo: he 
y payments. Enjoy , 
Symphonola while Pay ng. 
Plays All Records 
Using steel needles, as Sym. 
phonola, Victor, Columbia, 
Emerson, without expensive 
extra attachments; Pathe 
or Edison Records 
sapphire or diamond points. 
Records 70c Postpaid 
Symphonola Records play. 
able on any phonogra ph, 
Contain best of music. Get 
our latest Record list, and 
save money. 
Beautiful Book FREE 
Illustrates Symphonolas in natu- 
ral colors. Full details, orices, 
terms. construction. A_ posta} 


quickly brings it. Get your copy 
NOW-lIt’s FREE. 


Desk SPSM-321 Buffalo, N. Y. 





Latkin Co Inc. 





..World’s Best 
SoBe. A, Roofing 













“Reo” Cluster Metal oy V- Scie, Seen 
—% Senng See. Painted or Galvanized Roof- 

, Sidings, allboard, Paints, etc., direct to you 
at k-Bottom Factory Prices, Positively greatest 
offer ever made. 


Edwards ‘‘Reo” Metal Shingles 


cost less; outlast three ordinary roofs. No paintin 
orrepairs. Guaranteed rot, fire, rust, lightning proof. 


Free Roofing Book 
Get our wonderfully 
low prices and free 
samples. We sell direct 
to you and save you all 
in- dad © dealer’s 
S Revs oo _ Ask for Book 


Low "PRICED GARAGES 
Lowest prices on Ready-Made 
Fire-Proof Steel Garages. Set 
upany place, Send postal for 

, showing styles. 












A! 
s 348-398 Pike St., Cincinnati, 0. 











story of the ori 
and history of 


This book tells when to use 
Saxophone — singly, in quartettes, 
in sextettes, or in regular band; 
to transpose cello parts in orchestra 
gee pay other you woul 
now. 
hour’s 
You can senrn So fo play a one 


airs. 
ean —— your ur income your pleasure, and your 
to pay easy payment plan. 
MAKES AN IDEAL PRESENT @ 


ree Saxaphone book and catalog of every- 
weal oy Shed ‘True-Tone band and orchestra iastruments 


BUESCHER SAND INSTRUMENT. CO; 














$150 to $300 a Month Profit 


Thonsands of men, wit 

making big steady te with 
versal demand for reliable battery charg- 
ing—the HB kind. IW. 
Sizes for charging 10. 16, 32 or 70 
batteries at once. Write for infor- 
mation about size you need. Small 
cash payment, balance long, easy ¥ 
terms. Money-back guarantee. 





Box $3377 


The little matter of 10 cts. will bring you 
the Pathfinder eight weeks on trial. ¢ The 
Pathfinder is an illustrated weekly, pub- 
canes at the Nation’s center, for all the 

Nation; an independent home paper 


pnw | prints all the = of -—_ world 
a ~ and = = truth ; w in its 28th 
oot: Sa S paper ‘fills the bill with- 
out nay: ng the 
Will bring purse; te costs 
the World’s Capital and 


year. If 
yon YO "to keep | readin phe Pathfinder is 
oll posted on } as is | like in the inner 
a = : } counell aS eb0se whe 
a C) world’s destiny. 
F r omthe 07 expense of = 
time or money, this is your means 


If you want a paper in your home 
ations which is sincere, reliable, entertain- 
ing, a. the Pathfinder is 


f you would appreciate a pa- 


yours. 
per thats puts everything clearly, 
pl ia strongly, briefly—here it is. Send 
10c to show that you might like such 
r, and we will send the Pathfinder on 
va velo reat The 10c does not repay us, 
ut we are to invest in new friends. Address: 


THE HE PATHFINDER. “488 Langdon Sta.. Washington, D.C. 
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Turning a Packing-Box into 
a Bread-Raiser 


N making bread the housekeeper 
] often finds it difficult to keep her 
sponge or dough at the right tempera- 
ture so that it will rise in the shortest 
possible time. She will find a sponge- 
box or bread-raiser such as shown in 
the illustration a great help. A box 
like this can be made easily from an 
ordinary dry-goods packing-box. A 
box 26 in. by 20 in. by 20 in. is a con- 
venient size. 

About 10 in. from the bottom of the 
box a shelf made of slats or strips of 
wood rests on cleats fastened to the 
sides of the box. A second shelf is 
placed 4 in. from the lower one. Both 
shelves can be removed when it be- 
comes necessary to clean the box. 


Below the lower shelf a sheet of gal- 


vanized iron slightly wider than the 
shelf is inserted. It is curved in order 
to make it slip in and stay in place 
securely. 

This iron prevents the scorching 
of the lower shelf when the lamp is 
placed below it, and also helps to dis- 
tribute the heat more evenly. 

The door is hinged and fastened with 
a thumb-latch or hook and staple. 
Several small holes are bored in the 











Housewives who do their own baking 
will find a homemade _ sponge-box 
very useful 


lower and upper parts of the sides and 
in the top of the box to promote the 
circulation of air. One larger hole, 
about 1 in. in diameter, should be 
bored in the top. This hole should be 
closed with a cork, bored through the 
center to admit a straight thermometer 
tube which registers as high as 100 
degrees F, 

To avoid all danger of fire the 
box should be lined with asbestos or 
tin when a kerosene lamp is used for 
heating. 

_If an electric light is used, the 
lining is not necessary. A _ 16- 
candlepower light will heat the box 


| Sufficiently. 


The bowls of sponge or pans of 
dough are placed on the top shelf and 


| the temperature of the box should 


be kept as near 86 degrees F. as 
Is possible, 

The temperature in the box may be 
varied by raising or lowering the flame 
of the lamp or by using warm or cold 


Water in a shallow pan on the middle 
Shelf, 





HY wait for a severe pain, an ache, a sore, 

strained muscle, sciatica, lumbago or a 

rheumatic twinge to make you quit work 
when you should have Sloan’s Liniment handy to help 
curb it and keep you active, fit and on the job? 


Without rubbing, for it penetrates, just slap Sloan’s 
on the afflicted part. Note the gratifying, clean, prompt 
relief that follows. Sloan’s Liniment couldn’t keep its 
many thousands of friends the world over if it didn’t 
make good. That’s worth remembering. Get the 
largest size bottle for economy’s sake. At all druggists. 











Standard Underwoods 


§-Year Guarantee 

Yes, this genuine Standard Visible Wri- 
Electrical and Mechanical Engineers receive fabu- ing Under- ; Sw . 

lous salaries. Thousands wanted. We give you Sl 
thorough personal training from 3 months to 2 
years under expert instructors. NOT A TRADE 
SCHOOL but a PRACTICAL, TECHNICAL 
COLLEGE teaching electricity, steam, gas, auto- 
tractor, armature winding, drafting, Extensive labora- 
tory and shop equipment. DEGREES AWARDED. 






rice, yours § 
sorgs.60down 
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elegance and 
artistic beauty, 
our Diamond Rings 
are unsurpassed. 
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\ in 25-yr. 
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i) worldre- 
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SEND FOR CATALOG 


There are 128 illustrated pages of Diamonds, 
Watches, Jewelry, etc. Whatever you select 
will be sent, allcharges paid. Yousee and 
examine the article right in your ownhands. 
- Ifsatisfied pay one-fifth purchase price and keep 
it; balance in eight equa! monthly payments. The 
Best Gift of Aili — A Diamond ty Beautiful 
Dp 


ecial values 
SY at $50, $60, $85, $125 up. LIBERTY BONDS ACCEPTED, 


SY LOFTIS BROS. & CO., National Credit Jewelers 


Dept. L 871 100 to 108 N. State St., Chicago, lll. 
(Established 1858) STORES IN LEADING CITIES 
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“$1,000 Saved!” 


“Last night I came home 
with great news. Our sav- 
ings account had passed the 
thousand dollar mark! 


“A few years ago I was making 
$15 a week and it took every cent 
to keep us going. Then one day 
I realized why I wasn’t being ad- 
vanced—lI couldn’t do anything in 
particular. I decided right then 
to invest an hour after supper 
each night in my future, so I 
wrote to Scranton and arranged 
for a course of special training. 


“Why, in a few months I had a 
whole new vision of my work! An 
opening came and I was promoted 
—with an increase. A little later 
another raise came—I could save 
$25 a month. Then another—I 
could save $50 each pay day. So 
it went. 


“Today I am manager of my depart- 


ment. We have a thousand dollars 
saved—and there is a real future 
ahead!” 


For 29 years the International Cor- 
respondence Schools have been helping 
men and women everywhere to win 
promotion, to earn more money, to have 
happy prosperous homes, to know the 
joy of getting ahead in business and 
in life. 


; You, too, can prepare right at home 
in spare time for the position you want 
in the work you like best. All we ask 
is the chance to prove it. Choose your 
career from this coupon and mark and 
mail it now. 


— — a eee TEAR OUT HERE tee were ee oe 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 7617-B SCR 


Explain, without ob trate A Lon 
xplain, without obligating me, how I ca f 
position, or in the subject, before which I neni — 


vehicle through the streets. 
bar is by far the best means, as it keeps 
the two cars at a fixed distance from 
each other. 
tions of the brakes of the disabled car, 
it will come to a stop when the towing- 
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Grantee 
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Private Secretary 
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BOOKKEEPER 
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GOOD ENGLISH 
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CIVIL SERVICE 
Railway Mail Clerk 
AUTOMOBILES 
Mathematics 








Spanish 
AGRICULTURE Teacher 














Pharmacy Poultry Raising Banking 
Name 
Present Business t-1-20 
Occupation Address 
Street 
and No 
City State 


Canadians may send this coupon to International 


Correspondence 


Schools Canadian, Ltd., Montreal, Canada 





Tow Automobiles with a 
Rigid Tow-Bar 


NVARIABLY when an automobile 
has broken down in the streets or 


on the road, the owner of a small 
garage will send the first available car, 
equipped with a piece of rope or tire 


chain that he may have on hand, to 


the scene of the breakdown to tow in 
the derelict. 
car has frequently an exciting time, 
especially when it is necessary for him 
to drag the broken-down car through 
city streets with much traffic. When 
he is compelled to make a sudden stop 
the towed car will often run into the 
rear end of the pilot and both cars are 
damaged. 


The driver of the towing- 


All this can be avoided if the owner 


of the garage were provided with a 
rigid tow-bar for dragging the disabled 


 SIT-OF PIPE 








\FT OF 
CHAIN 





Never attempt to tow a disabled auto- 
mobile with a rope. Use a rigid bar 


A rigid 


Regardless of the condi- 


car stops. 
In the accompanying illustration a 


tow-bar is shown which can be made 


from a 6-ft. section of 1-in. wrought- 
iron pipe, 2 short pieces of chain, 2 
bolts, and 2 tire-chain snaps. The 
pipe is flattened at each end, and 
chains and snaps are attached by 
bolts through drilled holes in the 
flattened ends. If no iron pipe is avail- 
able, a correspondingly heavier wooden 
bar may be used to the ends of which 
the chains and harness hooks are 
attached.—G. A. LUERS. 


How to Make an Adjustable 
and Handy Shootboard 


MATEUR carpenters and mar- 
quetry workers usually find great 
difficulty in laying out angles with any 
degree of accuracy. An adjustable 
shootboard with which any angle from 
1 to 90 degrees may be laid out will be 
an extremely useful part of their equip- 
ment. The illustration shows how 
such a shootboard may be made. 

The base arm is made of birchwood. 
The top is screwed and glued to the 
lower part, leaving a rabbet in which 
the plane slides. 

The arm is slotted 1 in. from the end. 
The slot is 1 in. by 14 in., and the arm 
is fastened by a wing nut and pin as 
shown in the picture. The slot makes 
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aMotorcycle 


FASY to do and at low cost. 
Your old “foot power” bicycle can be 
quickly transformed to a speedy, easy-run- 
ning high power Motorcycle with the 
Shaw Motor Attachment. No third 
wheel! Fits any men’s bicycle of any make 
or size, Chain drive model can be attached 
{n less than an hour. A boy can putit on. 
No special tools or knowledge necessary. 


SHAW 


Thousands in use, A light weight 244 H-P 
motor of wonderful efficiency. Simple to 
attach. Everything furnished complete. 
Every owner enthusiastic. All materials 
are guarant Get one NOW. 
FREE Write at once for Free Book and Low 

Direct Factory Price on the Shaw 
Attachment, also the Shaw Motor-bicycle--a 
complete power machine at a low price. 


SHAW MANUFACTURING Co. | 
Dept. 1463 Galesburg, Kansas 5 


“DON’T SHOUT” 


“Thear you. Ican hear now as 
wellasanybody. ‘How?’ 
With THE MORLEY 
PHONE. I'vea pair in 
my ears now, but they are 
invisible. I would not know 
I had them in, myself, only 
that I hear all right.”’ 


The Morley Phone for the 


DEAF 


is to the ears what 
glasses are to the eyes. 
Invisible, comfortable, 
weightless and harmless. 
Anyone can adjust it. Over one hundred thousand sold. 
Write for booklet and testimonials. 
























THE MORLEY CO., Dept. 797, 26 South 15th Street, Philade!phis. 








EARN $200 TO $600 A MONTH 
RECLAIMING JUNK TIRES 


By THE ADAMS-BARRE 
METHOD, repairs can be made 
that are impossible for other sys- 
tems and at one-third the cost; 
the work can be guaranteed for 
life of tire. Satisfied customers 
—larger profits. Build yourown 
business. Free course of in- 
struction with every 
vulcanizer. Any one : 
can master our Sys- Soar 
Full line of repair 4 
Write for our catalogue. 4 
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tem. 


\ It’s different. 
equipment. 


THE ADAMS-BARRE CO. 


1244 N. High St. 





Columbus, O. 














¥ “Lighting Fixtures” 


Ready to hang. 
Direct from manufacturers. 
Completely wired including glass- 
ware. 
Send for Catalogue No. 20 
ERIE FIXTURE SUPPLY CO. 








Desk A, Erie, Pa. 
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50c ea., $5.00 doz. Write to-day for newcatalog. 
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Rochester, N.Y, * 
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learned. 
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**Talk as fast as you like. lam 


taking }e down in K. I. Short- EM-188, Station F, New York, N.Y. 


» SHORTHAND Simplified 


Learn Easily at Home 


Shorthand: av cls 
You attain speed easily. © 

Guarantee 
Home study. 
Used in Gov Jo 
professional and business offices, pr at¢ 
Brochure and specimen |e-s08 
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it possible to bring the end of the arm 
close to the rabbet so as to give a clear- 
cut straight line across the work being 
planed. 

The pin passes through the arm and 
into holes bored at the different angle 
marks and helps to steady it. After 
the parts have been put together, mark 
the different angles and make a shal- 
low saw-cut through them. Bore 1¢- 
in. holes through the arm and at each 
































Angles may be laid out with sufficient 
accuracy with the aid of this shoot- 
board 


mark. A large finish nail with rounded 
point makes a good pin. Be sure when 
putting together the parts to have a 
perfect right angle at the rabbet, as 
this is the most important part. If the 
angle is not true, the work will not be 
square.—E. F. TANNER. 


A Simple, Efficient Tool for 
Cutting Concrete 


AKING down concrete work.after 

it has had a few years to “set” isa 
slow job, as a rule. If it is outdoors, 
and conditions will permit, the quick- 
est way is to blast the mass; but 
indoors, of course, this cannot be done, 
and it becomes a question of the most 
efficient tools. If compressed-air serv- 
ice is to be had, pneumatic chipping 
hammers are the 
quickest tools 
for the job, fit- 
ting them with 
proper chisels 
for this work. 





For hand chip- 
ping and break- 
R erere 27% ing up of a con- 


A point gives the crete =a the 
chisel great pene- diamond _point- 
trating power ed chisel shown 
will penetrate 

farther than any other. This means 
more splitting up of the concrete an 
hour, or, what is the same thing in the 
end, the same amount of work with 
*p fatigue. For heavier work, 
handle chisels” may be so shaped— 
one man holding the chisel and another 
‘ving with a sledge. Of course, like 

al tools, the wear on it will be greater 
as the conerete is older, 















“Its a WDC’ 
TRIANGLE 


THE GENO/INE 


BAKELITE 


A pipe of character— character 
that shows clearly on the surface 
and proves sincere on more inti- 
mate acquaintance. It's a Demuth 
seasoned French Briarwith stem 
of Triangle Bakelito— all that 
any man can ask forina pipe. 

Wm. DEMUTH & CO, NEW YORK 




























BETTER tire re- 
im pair method ismak- 
ingmen RICH! Chas. 
Evans, carpenter, 
ast 60, now MAKING 
=} .00 a week in shop 
shown here. Gibbard of Mich. age 62, learned 
TIRE SURGERY, has shop ‘in small town, 
writes: ‘‘Cash receipts for May, June and July, 
1920, $30,000.00.” 


see yon Ser furnish one room or a whole LO RE I will teach you in two weeks, 

ome on e€ most convenient terms imagin- ithin t ry, 44 oy iy re started on road to fortune, Car 
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* « bile industry —the field th ¢ rich. It 
1000 Larkin Home Furnishings put $6,000.00 In Rank for Jobe W. Blatt "Ohio, in 12 
E M hl P monthe; pot $8,000. -00 for Fleming. of New Zea- 
‘compare quality and price of Larkin Fur- ecco 
nishings with those offered by others. Our si enoeie at ae 
quality is the highest. Our low Factory-to- P tails, Send coupon 
Family prices will save you many FREE book, 


dollars. Before buying 

your Furnishings this 

season learn about this 

offer. 

This Big 128-Page ; 
Book FREE | Tors » Haywood Tire & Equipment Co. 






: "Ge spitet Ave., tadianapolie, In: 
Larkin Book of Better Homes Dear Sir: Send full details of Tire aay as I want 
will help thousands this season to get into big paying business quick!y, 


to ‘‘Better Homes.’’ Your copy —_ 
6ent FREE now for the asking. 











Larkin Calnc. ies 
Desk FPSM-321 Buffalo, N. Y. 
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PATENTS 


F YOU HAVE AN INVENTION 

which you wish to patent you can 
write fully and freely to Munn & Co. 
for advice in regard to the best way 
of obtaining protection. Please send 
sketches or a model of your invention 
and a description of the device, explain- 
ing its operation. 





All communications are strictly confi- 
dential. Our vast practice, extending 
over a period of seventy years, enables 
us in many cases to advise in regard to 
patentability without any expense to 
the client. Our Hand-Book on Patents 
is sent free on request. This explains 
our methods, terms, etc., in regard to 
Patents, Trade Marks, Foreign 
Patents, etc. 


If you are a reader of 


SCIENTIFIC 
AMERICAN 


you are probably aware of the 
fact that it has a special appeal 
to the inventor. Each issue 
contains a description of a 
large number of recently pat- 
ented inventions. Pending pat- 
ent legislation as well as the 
most recent rulings of the 
Patent Office and the courts 
are considered in its columns. 


MUNN & CO. 


SOLICITORS OF PATENTS 


683 Woolworth Building, New York 

624 F Street, Washington, D. C. 

Tower Building - Chicago, IIl. 

Hobart Bldg., 582 Market Street, 
San Francisco, Calif. 















































CAN YOU 


think of a simple, practical idea 
that will fill one of the many ree 
quests we have on file for new inven. 
tions? It may mean a fortune for you, 
Thousands of things are needed RiGut 
Now. Your brainscan help. Send to- 
day for our great new book—“‘Invene 
tions and Trade Marks, Their 
Protection and _ Exploitation’’ 

and learn more about making 
money from ideas than you ever 
knew before. It tells many 
things that are wanted, 
t0O. A postal will do— 
; it is free. 

















PATENTS 
ADVERTISED 
For SALE FREE 
In INVENTION And 


MANUFACTURING 
SUPPLEMENT. 


Published for the 
man with an idea 


INDUSTRIES, INC, 
Send for free sample 


201 Patent Dept., copy. One year’ssub- 
WASHINGTON, D. C. ecription 50c. 
hie} 


We help our clients, 
Without charge, to get 
the dollars out of their 
ideas—having facilities 
none others possess. 


Advice free. 


Don't delay—get the 
book at once. 


AMERICAN 

























































































New Big No. 14-200 pp. Wireless 
and 100 pp. Electrical Catalog 


Wireless catalog mailed for 12c and 
electrical catalog for 6c. You may 
deduct this amount on first $1.00 
purchase. Catalog not sent other- 
wise. Any wireless amateur will tell 
youitis the one catalog to have. 


CATALOG NO.14 


The Wiliam B. Duck Co. 


ANYTHING 
ELECTIUCAL 


sanencyclopedia of information 
it is invaluable. The largest and 
most elaborate radio catalog pub- 
lished. Values that cannot be 
duplicated elsewhere. 


THE WILLIAM B. DUCK COMPANY 
212-214 Superior St. TOLEDO, OHIO 














A Small Grain-Thresher for 
Practical Use 


HE following description of a small 

grain-thresher which I constructed 
when I was a mere lad, and which 
proved to be of service on the farm, 
may be of interest. 

For a cylinder I cut one foot off the 
end of a wooden roller 3 in. in diam- 
eter. The teeth were nails driven 
spirally about the cylinder, in rows 
that alternated with similar teeth in 
the concave, the rows of teeth be- 
ing driven about 1/4 in. apart. The 
beaters were larger rollers in which 
were set wooden teeth. To hold the 
cylinder and two beaters in place 4 
upright posts and 2 cross-beams were 
used as shown in the illustration. The 
dimensions of the completed thresher 
were about 2 ft. high, 14 in. wide, by 3 
ft. long. The mesh of the sieve was 








pigcenceele oT \- CYLINDER, 





CYLINDER. 
PULLEY ™ 











The grain-thresher shown here was of 
practical use for threshing grain and 
seed-bearing flowers 


just right to let seeds fall through 
while the stalks (off which the cylin- 
der had knocked the seeds) were 
kicked out the rear by the beaters. 

The power that I used to run my 
thresher was an 8-ft. windmill that 
I constructed, using a buggy wheel for 
the frame. The cylinder must be run 
at a fairly high rate of speed, while 
the beaters can be run much slower. 
The size of pulley on each will deter- 
mine the speed. 

The thresher-cylinder has a double 
pulley. One of them is connected by 
a belt with the driving power, while 
the other transmits the power to the 
large double pulley of the nearest 
beater, which is belted to the other 
beater and rotates in the same direc- 
tion. A single pulley only is required 
for the second beater roller. 

It is better to put only the heads of 
grain into the thresher, as the long 
stalks would be apt to twist about 
the rollers. I have very successfully 
cleaned buckwheat, oats, wheat, and 
also seed from many different kinds 
of flower-pods.—F. E. BRIMMER. 
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'CEND FOR Ni 


THIS FORM 


DON’T LOSE YOUR RIGHTS | 
TO PATENT PROTECTION | 


Before disclosing your invention to anyone ff 
f send for blank form ‘‘EVIDENCE OF CON- 


CEPTION”’ to be signed and witnessed. A 
sample form together with printed instructions 
will show youjust how to work up your evi- 
dence and establish thesame before filing ap- 
plication for patent. As registered patent at- 
torneys we represent hundreds of inventors all 
over the United States and Canada in thead- 
vancement of inventions. Ourschedule of fees 
willbe found reasonable. The form “Evidence } 
of Conception,” sample, instructions relating 
to obtaining of patents and schedule of fees 
nant upon request. Ask for them,—a post card 
will co. 


CATENTS AND AND fred TRADE MARKS 


274 Ouray Bldg. 
WASHINGTON, D. C. 


Originators of forms ‘‘Evidence of Conception.” 















To the Man With an Idea 





I offer a most comprehensive, ex- | 








My experience and familiarity with 
various arts, frequently enable me to 
accurately advise clients as to probable 
patentability before they go to any 
expense. 

Booklet of valuable information and form 
for properly disclosing your idea, free on 
request. Write today. 


RICHARD B. OWEN 
Patent Lawyer 
6 Owen Building, Washington,D.C. 
2276-D Woolworth Building, 
New York City 


hy 

¥ perienced, efficient service for his 
aq prompt, legal protection and the 
IR development of his proposition. 
iF Send sketch, or model and description, 
k m™ for advice as to cost, search through 
faa prior United States patents, etc. Pre- 
ae | liminary advice gladly furnished with- 
ieeg out charge. 
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ontains valuable information and advice to 
inventors on securing Patents. Send model 
or sketch of your invention for Free Opinion 
of its patentable nature. Prompt service. 
‘20 years experience. Write today. 


TALBERT & TALBERT 4911 TALBERT BLDG., Washington, D.C. 








WANTED—A Representative in every fac- 
tory inthe United States. 
Monthly, 225 West 39th Street, New York. 
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How to Build a Shaving- 
Glass for the Dresser 
































‘HE illustration shows a simple and 

effective mounting for a small 
mirror. The material used is 2 in. 
square. The two pieces that form the 
main part of the base are bevelled at 
each end. Their length is 8 in. The 
length of the crosspiece that connects 
them is governed by the width of the 
mirror you are using. The crosspiece 
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Follow the directions and you will have 
little difficulty in making one of these 
mirrors 


is fitted flush to the base pieces and is 
fastened by screws driven obliquely 
f from the under side. The posts are 
- pointed at the top and mortised at the 
bottom. Metal fixtures may be pur- 
chased for a small sum. The mount 
should be finished in dark oak and 
two coats of waterproof varnish. 





Improving a Reamer in 
an Emergency 


VERY useful emergency 1eamer 

can be easily and quickly made 
from a stick of hard wood, a piece of 
hacksaw blade, and a short wood- 
screw. 

The piece of hard wood (hickory 
preferred) should be turned down until 
it will just turn easily in the hole that 
is to be reamed, and should be long 
enough to allow 
one end of it to 
be inserted into 
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the drill-chuck 
aaee or  carpenter’s 
brace. 


At the other 
end a slot should 
be sawn with a 
thin hacksaw. 
This slot should 
be deep enough 
to allow the saw- 
blade to be about 1 in. from the end. 

Now take a piece of hacksaw blade 
of a length to make the proper-sized 
hole, grind cutting edges on each end 





SAW 
SCREW SLOT 
A piece of hacksaw 
blade and a stick 
make this reamer 


HACK SAW wooD 
BLADE 


Osh SS Ss 





of it and insert it in the slot in the 
position shown. If the cutting edges 
are ground with a slight taper they will 
cut and feed better. 
oa ‘\ common, short wood screw may 
fac be used as a set screw if so desired, 
met although it will not be needed if the 
OTk. 


blade is made to fit tight enough. 









ATENT 


SPECIAL OFFE 


Before disclosing an invention, the inventor should write 
for our blank form ‘‘Evidence of Conception.’’ 


TRADE-MARKS 
COPYRIGHTS 


FREE OPINION AS TO 
PATENT ABLE NATURE 


This 


should be signed and witnessed and if returned to us to- 
gether with model or sketch and description of the inven- 
tion, we will give our opinion as to its patentable nature. 





Our Three Books Mailed 


Free to Inventors 


Our Illustrated Guide BOOK 


HOW TOOBTAIN A PATENT 


Sent FREE on Request 


Contains full instructions regarding Patents, 
Trade-Marks, Foreign Patents. Our 
Methods, Terms, and 100 Mechanical Move- 
ments illustrated and described, Articles on 
Patent Practice and Procedure, and Law 
Points for inventors. 


OUR TRADE MARK BOOK 


Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
unfair competition. 


OUR FOREIGN BOOK 


We have Direct Agencies in all Foreign 
Countries. Write for our illustrated Guide 
Book on Foreign Patents. 


SPECIALIZATION Our Staff 


The field of invention is so vast that it is impossible for any one man to become an 
expert in all the different classes of invention. 
class to which the invention relates are capable of rendering efficient service. 


Only those practically skilled in the 
For 


this reason Victor J. Evans & Co. employ a number of patent lawyers and mechanical 
experts who have been selected for their special knowledge and ability in certain 
Each case is placed in charge of experts in the classes in which 
the invention relates. 


THE VALUE OF YOUR PATENT 


Will depend much upon the skill and care with which your case is prosecuted in the 


lines of invention. 


United States Patent Office. 1 
ence acquired by a long and successful practice. 
to secure the broadest possible patents that the inventions will warrant. 


This work will receive the benefit of skill and experi- 
We spare neither time nor pains 
That every 


case entrusted to us receives our best efforts, and that our work is done consistently, 
skillfully and thoroughly is evidenced by the many unsolicited letters of commenda- 


tion that we receive constantly from our clients. 


We will furnish upon request lists 


of clients from any State in the Union for whom we have secured patents. 


Our New York, Philadelphia, Pittsburgh, Chicago, and San Francisco Offices 


Owing to the growth of our business we have establishe! for the bene fit of our clients Branch 


Offices in New York City, Philadelphia, Pa., Pittsburgh, Pa., Chicago, IIl., and San Francisco, 


Cal. 
Office located near the U. S. Patent office, in Washington, enables us to more promptly handle the 
business of our clients, particularly as the branch offices are in constant touch with the Main 
Office and fully equipped to handle patent business in all its branches. 
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These branch offices being located in these large commercial cities, 
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together with our Main 


Highest References—Prompt Attention— Reasonable Terms 


VICTOR J. EVANS & CO. 


New York Offices 
1007 Woolworth Bldg. 


Chicago Offices, 1114 Tacoma Bldg. 


Patent Attorneys 


Philadelphia Offices 


Pittsburgh Offices 
135 S. Broad Street 


514 Empire Bldg. 
San Francisco Offices, Hobart Bldg. 


Main Offices, 760 9th Street, Washington, D.C. 


Gentlemen: Please send me FREE OF CHARGE your books 


as described above. 


Address. . 
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will give our opinion as to its 


patentable nature. 
RANDOLPH & CO. 
130 F St, N. W., Washington, D. C. 





PATENTS 


SECURE A PATENT, send for Our Guide Book, HOW TO 
GET A PATENT, sent Free on request. 


etc. Send model or sketch and description of your invention and we 


IF YOU HAVE AN 
INVENTION and DESIRE 
TO LEARN HOW TO 


Tells our Terms, Methods, 
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1 7T.s: Patents 


Five years ago, practically without capital, J. 
Tufford, Elyria, Ohio, and his associates Smith ak 
Ingwer started business with the now well-known 
I. T. S. Rubber Heel under the Tufford U. S. and 
foreign patents obtained through Lacey & Lacey. 


Fourteen tons of these heels are now produced 
daily. The profits already amount to many hun- 
dreds of thousands of dollars and foreign patents 
have been sold to the extent of $550,000.00. 

That demonstrates the financial possibilities even 


of an extremely simple invention of merit properly 
patented. Read 


PATENT-SENSE 


Suatr € 


“dhe Book for Inventors & Mfrs” 


8 Ret oon | . Wri 


SEXUAL 
KNOWLEDGE 


STRATED 
By WINFIELD SCOTT HALL,M.D. oe D. 
FACTS MADE PLAIN 
Waat every young man and 
Every young woman should know 


$70 00 What every young husband and 
— Every young wife should know 











What every parent should know 
Poste aid auth binding— 320 pages—many illustrations 
wrapper ‘able of . On request. 





AMERICAN shine CO., 317 Winston Bidg., Philadelphia 
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PATENTS 


Booklet Free Highest References 
Promptness Assured Best Results 


Send drawing or model for preliminary 

examination of Patent Office records 

and report as to patentability 

All Business Given Prompt and 
Proper Attention 


WATSON E. COLEMAN, Patent Lawyer, 
624 F St., Washington, D. C. 
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This Smokers’ Ash-Tray Is 
Easily Emptied 


HERE is a large variety of 

smokers’ stands on the market, 
some of wood with brass ash-trays, but 
the majority of them made entire!y 
of metal. 

Nearly all of these trays have one 
feature in common, which is extreme! y 
inconvenient for the housekeeper—the 
ash-tray which becomes filled with 
cigar and cigarette stumps, ashes and 
burnt matches frequently needs 
emptying, and this is where the difii- 
culty comes in. The ash-tray, being 
irremovably _ at- 
tached to the top 8 
of the stand, can- a 
not easily be 4 
emptied without . 
turning the whole 
stand upside 
down. 




















Ukulele, Hawalian Guitar, Violin, 


TENOR BANJ Mandolin, Guitar, Cornet or Banjo 


Wonderful new system of teaching note music by mail, To first 
pupils in each locality, we give a $20 superb Violin, Mandolin, 
Ukulele, Guitar, Hawaiin Guitar, Cornet, Tenor Banjo or Banjo abso- 
lutely free. Very small charge for lessons only. We guarantee suc- 
cess or no charge. Complete outfit free, Write now. No obligation, 


SLINGERLAND SCHOOL OF MUSIC, Inc. Dept. 603 CHICAGO, ILL. 
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Pp ATENTS WILLIAM C. LINTON 
Sita seneere 9» Consulting Engineer and Patent Attorney 
Send for our free book iggy cage ailed free on 
: : request. Gives full information as to 
of patent informotion Patents, Trade Marks and Their Cost 
B al & P 804 F St., Washington, D. C, OFFICES 
e e ar 16 S.Broad St., Philadelphia, Pa. 364 UNIVERSITY ST., 916 F ST. N. 














Montreal, Canada. Washington, D. = 








Deafness 


. Perfect hearing is now bein 
stored in every condition of a 
) ness or defective hearing from 
causes such as Catarrhal Deaf- 
ness, Relaxed or Sunken Drum 
Thickened Drums, Roaring and 
Hissing Sounds, Perforated, 
Wholly _or Partially Destroyed 
Drums,Discharge from Ears, etc. 


Wilson “Slate oe Ear Drums 
“Little Wireless Phones for the Ears’’ require no 
medicine but effectively replace what is lacking or 
defective in thenaturaleardrums, They are simple 
devices, which the wearer easily fits into the ears 
where they areinvisible. Soft, safe and comfortane: 

Write today for our 168 page FREE book on DEAF: 
NESS, giving you full particulars and Taneuasile. 

_. WILSON EAR DRUM CO., Incorporated 
459 Inter-Southern Bldg. LOUISVILLE, K¥, 








KC. PULLS 23 
Direct 2 Som: MB, “ You 
ALL SIZES AND STYLES 
_ 23,4, 6,8, 12, 16, 22 and 30 H-P. 
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Write or wire for Bi Quick shipment. 
Witte ENGINE Works 


2277 Oakland A’ Kansas CITY, 0. 
2223 Empire Bide. ITTSBURGH, P. ee 























to Obtain a 


free book telling How 
examination. 
Write today. 


SEND SKETCH OR MODEL TODAY FOR ADVICE—GET OUR FREE 


BOOK AND RECORD 





Preliminary advice without charge. 


SECURED 


PROMPT SERVICE 


Avoid dangerous delays. Send _ for 
our Record of Invention Form and 
Patent. Send sketch or model for 
Highest references. 


OF INVENTION FORM 


J. L. JACKSON & CO., 122 Ouray Building, Washington, D. C. 


If you have one 
of these stands 
with a fixed ash- 
tray, you can eas- 
ily improve it by 
changing it as 
shown in the illus- 
tration. If the 
thumbscrew is re- 
leased, the tray 
can be turned upside down and its 
contents dumped into a bucket. One 
or two turns of the thumbscrew will 
fasten the ash-tray in its resting posi- 
tion and hold it firmly until it is again 
necessary to empty it. 





PAN ~ 


WEIGHTED BASE 











It is easy to tilt and 
empty this ash-tray 


Straighten the Axle with 
the Jack 


N my car the front axle was 
sprung, so I took it out, but not 
having the proper tools for straighten- 
ing it, I was up against it until I 
thought of this plan: I found a part of 
an old railroad rail and set it up with 
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With only an old rail, 


a jack, and 
some chain, a bent axle was quickly 
straightened 


a block under each end. I then took 
a jack out of the car, set it on the rail 
and put the bent part of the axle on 
the jack and chained the ends to the 
rail. 
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The axle was thus very easily 
straightened. ROBERT HOLVEY. 
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Constructing a Steaming- 
Vat at Home 


N building motor-boats and canoes, 

it is necessary to bend the ribs and 
planking to shape, and very often con- 
siderable trouble is experienced in 
doing this. Soaking the material in 
water will answer where it is not to be 
bent to any extent, but in bending 
ribs for canoes and model hulls, it is 
necessary to steam them so as to bend 
them properly. 

In the accompanying illustration is 
shown a steaming vat that can be 
easily constructed. The vat is so 
simple, that at a single glance one may 
readily understand its construction. 

First procure a couple of trestles 
such as are used by carpenters. They 
are usually from 2 to 3 ft. in height. 
Next make a box 12 in. by 12 in. by 10 
ft. 

If ribs are to be steamed, the box 
may be made longer to suit the work. 
The box should be left open at one end 
to receive a plug. A hole 4 in. in 
diameter is then bored in one side of 
the box, to receive the pipe from the 
kettle. 

The next step is to make the funnel 
cover for the kettle. This funnel may 
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Amateur boat-builders will find it ad- 
vantageous to build a steaming-vat for 
bending rib timber 


be made of galvanized iron. No 
dimensions are given, as the size de- 
pends upon the size of the kettle. How- 
ever, the pipe conveying the steam to 
the box should be about 4 in. in 
diameter, so as to allow free passage to 
the steam. The kettle should be 
placed about 4 ft. to one side of the 
box. A discarded gutter-pipe and 
elbow will answer the purpose. 

A few strips of wood, about 3 in. 
thick, should be nailed to the bottom 
of the box to prevent the material from 
resting on the bottom and thus pre- 
venting the circulation of steam. The 
kettle should be nearly full of water, 
and the material placed into the vat 
before the fire is started. Do not steam 
too many pieces at one time, also see 
that the plug is tightly fitted. 

The time required for steaming can 
only be determined by occasionally 
testing the pieces until they are found 
to bend easily. You will find that 
inaterial that has been steamed in this 
vat can be bent to almost any 
shape.—O. B. LAURENT. 


















and Tractor 
Business 


Make a good business deal! Get the 
knowhow of Auto Mechanics in 6 to 8 weeks 
at this greatschool. Top salary positions wait- 
ing for your Rahe Trained Skill. The 8 million cars, 
m= Trucks, Tractors, etc., must be kept going. Their 
owners lack the knowhow on repairs. They will pay you 
big money for your Rehe Training as an expert Auto Mechanic. 


Get a High-Pay Joh Quick! My advice to any man i6 
ee . - years and up is to get into 
the Auto Repair Business right now! Pays highest and needs most 
men. Most other trades are overcrowded and are cutting down wages. 


Ra h Auto 


No Special Schooling Needed —Yo earn 
<= - - = easily here. 
You train your hands by doing actual trouble shooting of 
all kinds on real autos of all makes and models. 
Don’t say you can’t—that you are not mechanically in- 
clined. Nearly 40,000 men are Rahe Graduates, Few 
had any Special Bent for mechanics. Yet Rahe trained 
men hold high-pay jobs and are in business for them- 
selvesin every state. You will make good! Start now! 






































Rahe Training~% 
nearer to men ; 
in East and South. 


Saves railroad fare. — 


Catalog Free! &t.27, 8x2 S-pase 
preferred opportunitiesopen to you and proofs 
of graduates’ success, All Free! Write today! 
Address School Nearest You 


Free Catalog. Shows 


Kansas City, Mo. 
Cincinnati, Ohio 























BE A RAILWAY _ 
TRAFFIC INSPECTOR 


TRAVEL—SEE THE COUNTRY 


EXPENSES PAID 


POSITION 
GUARANTEED 


we 290 ne 
up to Mo. 
You can easily qualify for 
this important, well-paid 
profession. Fascinating out- 
door work, full of a real 
future for the trained man. 
Contact with big people. 
Prepare 


In Three Months’ Time 


Home, spare-time study. 
Start at $110-and-expenses 
per month, position guar- 
anteed or money back. In- 
vestigate NOW. See what 
others have done, and you 
CAN do. Send for FREE 
Booklet D-224. 


Standard Business Training Institute 
BUFFALO, N. ¥. 








a THE MAULE 
SEED BOOK 


WM. 
2201 Arch St., 


Once Grown— 
Always Grown 


Better Gardens 


It will show you how to 
produce large, healthy, 
vegetable crops—howto 
have beautiful flowers. 


FREE. 


This 176-page fllustrated catalog tells what 

seeds to use; whenand howto plant them. All 
Ml the secrets ofgardensuccess. Send for ittoday. 
HENRY MAULE, Inc. SY 
Philadelphia, Pa. (217 














man, etc. 


LEARN AUTOS AND 
TRACTORS 


‘ Wonderful opportunities constant- 
~ ly offered trained men; we train 
you thoroughly to start your own 
| business or mak 
motor expert, diiver, shop fore- 


5000 graduates making good. 
Catalog Free. 


, Cleveland Automobile School, 


1821 E. 24th St., Cleveland, Ohio. 


good money as 


KARNAK RAZOR by return mail, postpaid. 





$1.85. If you don’t like it return it, 








$ 61,200.41 . 


— 20,602.20 
+ 843.00 
- 14,697.04 
THIS 4+ 2.40 


SUM? =36,746.57 








Cut ont this ad and mail it to us, with your name and 
address (no money); and we will send you our FAMOUS 
_ You may use 
the razor for 30 days FREE; then if you like it, pay us 
SEND NO MONEY. 


You can do it with a new latest model calculating machine. sent toyou_ , 


on two weeks free trial. 
tomatically. Work equals expensive machines. 
Accurate, speedy, durable. Easy to operate 
ernment and largest corporations. 
vinced. Send no money—just your business card or letterhead. 
If you aren't delighted return the machine at our expense. 


THE RAY ADDING MACHINE COMPANY, 
Grand Rapids, Michigan 


Costs you nothing to be con- 


Adds, subtracts, multiplies and divides au- 
Price only $25.00. 
Used by U. S. Gov- 





FREE 
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OUR NEW TRADE MARK 







TEN handy 


house can use this set to good advantage 
as it is a whole tool chest in itself. 


hardware merchant will be very glad 
Hollow Handle 
300. 


° Your 
\ ii of these 
Aa | him for No. 


HOLLOW HANDLE 


TOOL SETS 


tools in one. 


The lady of the 


In each handle are ten different tools: gimlet, file, saw, gouge, 
chisel, reamer, brad awl, 
each made of tooled steel, hardened, tempered and polished; 
each approximately four inches long. 


scratch awl and two screw drivers 


to show you one 
Tool Sets, and, as a suggestion, ask 


Our Advertising Department will gladly 
send a catalog of other Stanley Tools 7C, 


THE STAN LEY Ruce & LEVEL PLANT. 


THe STANLEY Works 


New Britain, Conn. U.S.A. 
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PORTABLE 
ain: Samra 


Over 100,000 in Use 
Mostly sold through 
recommen dation 
For Personal Desk or 
Genera! Office r 
It checks mental calculations |B 
Buy through your stationer. 
nm or -day Trial Offer|i 
P. e. F lh sso A. A. M.Co, 
148 Duane St., New York 
Canadian Agency 
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STEEL SCALES 
WOOD RULES. 
RELIABLE 


ASK YOUR DEALER 
Send tous for Catalog No. 12 


THE [UFKIN fpuLe £2. 


SAGINAW, MICH. 









AN EASY WAY TO 
MAKE MONEY -2:::: 


content to 

plod along 
on a small salary, Be independent. Go in the tire re- 
pairing business. One man says ‘‘I made $60.00 the first 
day.’’ Others average $200 to $500 a month. Very little 
capital needed. Jobs plentiful. Every motorist a pos- 
sible customer, No experience meeded, We teach you, 


SHALER Tire Repair = 


linpeoral Wrapped Tread Method 
by Tire Manufacturers 

itn as good work as the big high 
Priced vulcanizing outfits. A boy 
can use it. It’s the only vulcanizer 
that has Automatic Heat Control, and 
can’t unde reure or overcure a ‘tire. 
— no watching or regulating. 


‘ FREE Book 


**How to Open a Tire Repair Shop.”” 
It tells how to make big money. 
Don’t delay. Write quick. 

C. A. SHALER CO. 
2102 Fourth St. Waupun, Wisconsin 

















Battery Charging Pays Big! 
$1500 to $3000 Yearly Profit. 


Get in this big money-making business NOW! Small 
cash payment brings you any HB Battery Charger, 

and you have long, ed asy termson balance. Norepairs 
or renewals— no experience needed to operate. Sizes 
for charging 10, 16, 32 or 70 batteries at once. C hoose 










size you need, then write guick for information 
and liberal payment plan. Money-back guarantee. 


HOBART BROTHERS COMPANY 
Box S 37 Troy, Ohio 


Power Benders 
THRE 


NEW. MODELS 

“5 Bending Ma 

am vipat) h ‘Glectrically oper- 
inch to 8 

inches. snd — ppt. mat- 

ter. We also manufacture TEN 

other sizes, hand operated to 

bend from 1-8 to 6 inches 


American Pipe Bending 
Machine 





es aeaieeuall Pearl Street, BOSTON, Mass., U. S. A. 


Pilliod 


~ TOOL CASES EXCEL 


Machinists, Tool Makers and 

Carpenters find them most 

satisfactory in construction, 

appearance, service and price. 

Immediate shipment. 

Booklet describing 20 styles 
on request. 


The Pilliod Lumber Co. 


Dept. A. Swanton Ohio 
es UTIIENUUNUULUUUVUUUUUUOULUEUUOUUHCLOUUUUUUEAURL LA 
$372 in 17 Da 


Mr. C. J. Weeks, 2319 Lydia 
Ave., Jacksonville, Fla., easily 
made ‘this money by selling 
Sparko-Gaps! 

$100 in Less Than One Week 
Irving Laighton, Vineland, N. J., 
reaped this harvest by ‘selling 
Sparko-Gaps! George A. Norton, 
of Vernon, N. Y., earns big 
selling Sparko-Gaps! 
~. Schuster, of Brooklyn, 
N. Y., sold eight the first day. 


SPARKO-GAP 


This is an opportunity (G rent 4) 
ife-ti j sovern ment -Approve 
of a life-time to build up This is what it is and what it does. A 


an automobile business tiny device that you fasten to the top 
of yourown. Exclusive of the spark plug. It increases engine 


- x efficiency 37 per cent. The only device 
territory. noinvestment to intensify spar! Approved by the 





















required. Write today United States Gavernment, Thousane 
without fail. large Guaranteed prefts. 

SPARKO-GAP CO., $-¥3,,,¥- 2% St 
AUN su fate Mh ial 
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Old Automobile Seats Make 
a Porch Swing 


HE good old-fashioned front seats 
from an automobile will make a 
fine swing for the porch if they are 
arranged as are those shown. The 
seats were bolted to two hardwood 
timbers of suitable length 2 in. thick 























This ,comfortable porch swing cost 
four dollars and a little work; can you 
do: better? 


and 4in. wide. These were provided 
with bolts at the end which had been 
bent into the form of eyes at the upper 
end and a small chain from each runs 
to a single hook at each end in the 
ceiling. This swing affords more com- 
fort than many now on the market, 
and was made at a total cost of about 
four dollars.—DALE R. VAN Horn. 


Paint a Border Around the 
Fire-Extinguisher 


N every factory, repair-shop, or 
garage there should be kept at all 
times an adequate number of fire- 
extinguishers. They are of the utmost 
importance in case of fire. It is essen- 
tial that they should be in a place 
where they can be easily found when 
the occasion arises for using them. 
It is not always easy to keep the 
extinguishers in conspicuous places, 


RED 
PAINT 


FIRE 
|| EXTINGUISHER 


Paint a bright red border on the wall 
to mark the fire-extinguisher’s where- 
abouts 


especially in shops with limited floor 
area and with a large accumulation of 
material and machinery. It is an ex- 
cellent plan always to keep them in the 
same place, which should be easily 
accessible at all times, and to mark 
this place by painting a border of 
vivid red around it. Even in dim 
light, the border will attract attention 
to the extinguisher.—G. A. LUERS. 
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Repairing a Broken Large 
Line Shaft 


BROKEN line shaft in our shop 

had to be repaired without delay. 
It was 6 in. in diameter and was 
driven by an engine of 350 horsepower. 
The break was directly under a large 
steel split pulley, doubtless from a 
flaw in the steel. Had it been possible 
to change the position of the pulley, 
the repair could have been made easily 
by connecting the two broken ends 
with a split coupler, but the pulley 
could not be moved to any other posi- 
tion. 

To remedy the situation, it would 
have been necessary to slide the entire 
line shafting to one side or the other. 
This would have necessitated shifting 
the positions of probably one hundred 
other pulleys on the 150 ft. of shafting, 





This illustrates the clever method employed 
fot repairing a large broken line shaft 


or taking out the broken section of 
16 ft. and replacing it with a new one, 
which would involve considerable cost. 

Upon the advice of the writer, the 
following method was employed and it 
gave perfect satisfaction. First, the 
broken ends of the line shaft were cut 
off square and smooth with a hacksaw. 
Then the two ends were swaged apart 
so that a hand-drill with chuck and 
drill could be placed between the ends. 
The drill was placed lengthwise to the 
shaft end and braced in line. 

A 2-in. hole was drilled into each 
shaft end to a depth of 4 in. and 
tapped. Then an 8-in. piece of steel 
shafting, threaded to fit the threaded 
holes of the shaft ends, was screwed 
equal distances into the two parts of 
the shafting until the ends were tight 
against each other. To give to the 
joint additional strength, a hand key- 
seating machine was used to sink a 
keyway on each side of the joint, 1 in. 
wide and 1 in. deep, and two steel keys 
were sunk into these slots almost flush 
with the surface of the shafting. Then 
the split pulley was put back to its 
Place over the joint and all gripping 
bolts were screwed tight, reenforcing 
the joint as well as holding the pulley 
in place. 

I might add that the threaded plug 
Was wetted with muriatic acid before 
It was screwed into the shaft ends. 
The object of this was to cause rust to 
form, which in time would cement the 











Price baategee Regular Equi ene as shown 
x 4’ South Bend Lathe 


How to Run a Lathe 


to any address for ten cents. 


An_ 80 - page 
book, postpaid 
Silver or stamps 





South Bend Lathes 


11’’x 4’ Lathe - 
13’’x 5’ Lathe - 
15’’x 6’ Lathe - 
16’’x 8’ Lathe - 


eight sizes, 
clusive. 
16 ft. 


A Size for Every Shop 


$285.00 
$380.00 
$470.00 
$565.00 
Bend Lathes are made in 


9 in. to 24 in. swing in- 
In length from 21% ft. to 


price 
price 
price 
price 
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of any country accepted. 


New 64 page catalog for 1921 is just off 
the press. Mailed free to any address. 
Send a postal today. 





SOUTH BEND LATHE WORKS, 433 E. Madison St., SOUTH BEND, IND. 

















Electricians’ Knife 
and Tweezers 


We can meet dealers’ demands at once 
and offer attractive quantity prices 
Write for description 


MATHIAS KLEIN & SONS, Mfrs. 


CANAL STA. 3, CHICAGO 








Parts together.—R. C. LEIBE. 














Learn in Spare Time to 
be a CIVIL ENGINEER 


Earn $1500 to $5000 Yearly 


Here’s your bo chance to be- 
come a full-fledged Civil Engineer! 
With this set of books you can fit 
yourself to make big money in 
the greatest outdoor profession on 
earth! Offer fully explained in 
coupon. Good only within bound- 
aries of the U. S. and Canada. 


Great Books Shipped FREE 
75c a Week ‘: if Pad keep i hem after 





FRE RIAL. 

Nine big leather - bound aes: Seno. pages, 
5% x 8 inches; 3000 plates, maps, diagrams, etc. 
Written by world’s greatest civil engineers Books 
tell you ALL ABOUT surveying; highway construc- 
tion; railway engineering; earth work, specifications; 
estimating contracts; bridge engineering; masonry; 
reinforced concrete; water supply; sewers and drains; 


water power equipment; irrigation engineering—etc. 
etc. Written in simple languz age — every point made 
plain. 
° e 
Consulting Service Free 
A $12 Consulting Membership solves your difficult 
problems for a whole year. FREE with the set of books, 


SEND NO MONEY — JUST THE COUPON! 
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Please send Library of Civil Engi- 
neering for seven days’ examination, 
express collect. 
seven days and $3,00 a month until I have 

paid $39.80 or notify you and hold books subject 
to your order. Title not to pass until fully paid. 


PN Tat se6N Vekeses v 200 sePesbeces OOgadEN eee 
EE Pe Oe a eee 


American | 
vo Technical | 
Society | 


Dept. C-203, Chicago, U.S.A. | 


1 will send $2.80 within | 


Coat Ri aALetere ee 


Just turn avalve 


to cook or heat 


THE OLIVER OIL-GAS BURNER does away with coal and wood-- 
fcheaper. Makes your stove or range a gas stove. Gives more 
heat. No fires tomake. No ashes, dirt, smoke, odor, chopping, 
shoveling--carrying coal or wood. Saves hours work. Makes your 
stove bake better, cleaner, quicker. Thousands in use over 10 
years. Doesn’t change your stove, simply sits in fire box, abso- 
lutely safe. Lasts lifetime. Makes its own gas from coal-oil 
(kerosene) at small cost. Gives even heat instantly, much or 
little. Saves money, time, labor. Sold und 
“een 30-day trial. ad 
ntroc nctoey TS WANTED. MC 
Fre a Gad BURNER & MACHINE COMPAN NY, 
ok Pine Street. St, Louis 














of Rockies wr.te 407 tnd St.. San ‘Wrancieee. — 


IRE 





electrical, rope, air- 

plane, piano, pipe- 
organ, flat, hoops, 
bale-ties, tacks, 
nails, barbed-wire, 
concrete re - ‘inforce- 
ment springs, net- 
ting, wire fences, steel posts, trolley-road wires, and rail 
bonds, wire wheels, auto-towing cables, horse shoes. 


Illustrated Books Describing Uses, FREE 


4 F, Baackes.V. P. andG, S.A. 
American Steel & Wire Co, ®-®s*<ks5¥. Fa 














SPEED 
COUNTER 


Nerd du 


—recording revolutions-per-minute 
THis shows the handiest way to find revo- 


er-minute of a shaft or flywheel. 
Speed Counter lightly against end 
of revolving shaft; the spindle of the instru- 
ment will turn freely. When the second hand 
of your watch comes to O, press on the end 
of the counter and it will instantly begin to 
count. At the end of the minute remove 


lutions- 


Hold the * 





pressure and the count stops instantly—the 
register is automatically disengage ed by a spring 
clutch—giving you the exact R.P.M. without 
using a stop watch. Enables you to keep mo- 
tors, generators, line shafting and machines 
running at efficient speeds. Price, $3.50. Ask 
for counter catalogue showing Production 
Counters as well as the Speed Counters. 


The Veeder Mfg. Co., 


44 Sargeant St., Hartford, Conn. 


































THE OLD RELIABLE 


MECHANIC WHOSE WORD IN 
THE SHOP, IS LAW. IS THE MAN 
TO SEEK FOR ADVICE ON HOW 
TO SELECT THE TOOLS THAT 
MAKE A KIT COMPLETE. 

UNDOUBTEDLY HE WILL 
TELL THAT : 


BROWN & SHARPE 
_ MACHINISTS’ TOOLS 


VE BEEN THE FAVORI 

ONG MACHINISTS FOR 

THREE GENERATIONS. 4H 
IS ADVICE. SEND FOR 
ATALOG AND BECOME 

OF THE MANY SATISFIED 
CHINISTS. 


BROWN & SHARPE MFG. Co. 














































AGENTS: 36 8 


— concentrated, non-acoholic 
ood flavors. Always fresh. Put up 
os collapsible tubes. 


=m 








Ten times & 
the strength of bottled flavors. | 
Guaranteed under U. 8. pure food 
flaws. All flavors. Sells in every 
home. Used every day. Not sold 
in stores. Big demand. Big repeat- 
er. 100% profit. = 
Men or Women 


can make big money, Haut sold 
over $300 in one month. You w: 


A few hours interesting work saves 
over half and gives you a machine to 
suit your ideas. We furnish 
motors, tone arms, case material, 
blue prints and full instructions’ 
Plays any record. Make fine 
profit ioeiee phonographs for 
your friends, 





@ sure repeater ust satisfy Write today tor our 
customers or mone C) 
Wie te Saw Se. AGE print offer. FREE 
pample outfit. Geta big AGENTS xa wanted for Choraleon 

i of customers, Ge’ King Phonographs 
repeat orders ovety month 

Mihere a steady income, Choraleon Phonograph Co. 

, aaP Co. 321 2d St. Elkhart, 





A Build Your Own 





PHONOGRAPH 


IT’S EASY WITH OUR HELPg 






















































i" or $5 wit’Bby 
A Standard, Guaranteed 


‘TYPEWRITER 


With Every Modern Writing Convenience 


Write Today For Illustrated 
Circular Explaining Try-Before-You-Buy Plan 


SMITH TYPEWRITER SALES Co. 
(Harry A. Smith) 306 —218 No, Wells St.,Chicago, Ul, 
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$250 in one day. 
site S311 one day Sept. 1920. 
Erwins boy (going to school) 
= makes $35 every Sataf: 
“ — sage "No gues 

0 theo’ ° 
Actual proven record of eneemst Send fo: 


IN: POP-CORN 
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LATEST OUT 


~ 4 We 

rLog and Tree Saw, (@ 
Now. you can get the latest WITTE Arm Da 

Swing, Lever Controlled, Force Feed 
Log Saw for sawing up logs any size, 
Movés like a wheelbarrow—goes any- 
where—saws up-hill, down-fill or on level, 
Cuts much faster than former es. Oper- 
ated by a high power, teost- -prooft 


WITTE 4-Cycle Engine 


Costs only 25 to50 cents a day to oper- 
ate. Double the powerneeded for saw= 
ing ..- ortrees. Perfectly balanced 
rig. Can be used for belt work. 


New WITTE Tree Saw 

Atlow cost additional you can 
now get the new WITTE Tree 
Saw uipment — changes Log 
Saw to Tree Saw. Saws down 
trees any size. 

Send for Log and Tree 
Saw Catalog. 


west priced Guar 


ground. Goes anywhere. We are 


at once for complete geccrt ion 


wonderful outfit F. 









“ this Complete Log Saw 
F. O. B. Kansas City, Mo. 
From Pittsburgh,Pa., add $6.80 
Don’t buy any Log Saw, Tree 
Saw or Buzz Saw Outfit until 
u have seen the new WITTE. 
anteed rig on 
the market Cuts much faster thant for- 
mer rigs. On tests we cut 2-ft.log in 90 
Seconds. Treesaw cuts ’em close to the 


& special advertising price NOW—So writs 
SAW $23.50. 


WITTE Engine Works 


2226 Oakland Ave., Kansas Ci +“ 
2226 Empire Bldg., Pitepece 
Ores oe ee ne 
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How to Construct a One- 
Operation Protractor 


N drafting it is always a loss of time 

to use a protractor, especially the 
simple semicircular one, which is usu- 
ally the only one available for th 
amateur. It has to be located on th 
indexing point and at the same time 
true to the direction of the drawing; 
after all this shifting the point is made 
at the proper angle, a straight edge 
has to be placed to coincide with 
the two points and finally the line 
drawn. 

To make a protractor that will fi! 
all the above requirements in one 
operation use the T-square with a line 
Crawn exactly in the middle; then at 
2-in. intervals bore holes of the 
same diameter as the pin used in the 
center of the protractor, preferably 
VY in. 

Cut a 41-in. 
sheet metal, 


circle from heavy 
laying off the degrees 
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Draftsmen who frequently use a _ pro- 
tractor will find that this instrument 
will simplify their work 


with a cold chisel. Numerical steel 
dies can be used to designate enough 
of the scale so that the graduations 
may be easily read, every ten degrees 
being the usual method. 

In the exact center of the circle 
that was established by the compass 
when laying off the circumference 
(before the metal was cut) bore a ¢-in. 
hole, inserting a rivet of about ) in. 
in length. This is used to fit into the 
holes along the base line on the T- 
square whenever you are using the 
protractor. 

Next fasten a 12-in. rule, causing 
the imaginary line through the middle 
of its width to fall exactly over the 0° 
and 180° graduations as shown in the 
illustration. 

This can be accomplished most 
accurately by measuring the width of 
the rule, then scratching two lines 
across the face of the protractor the 
same distance from a line scratched 
between 0° and 180°. 

To use the protractor, insert the 
rivet into the hole that lies just under 
the drawing, placing the pencil on the 
point from which the line is to be 
drawn; with the other hand turn 
the protractor to the desired angle, 
sliding the T-square up until the rule 
touches the pencil, then draw the 
line.—J. ALEXANDER. 
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An Artistic Lamp for Den 
or Porch 


ERE is illustrated a simple and 

attractive lamp which amateurs 
can make. Roughly stated, it is a 
framework or housing of sheet metal, 
with glass, mica, or transparent paper 
in the panels. The lamp, candle, or 
electric fixture to be used will deter- 
mine the size of the enclosure. 

The first part of the work is to cut 
out a wallboard like the one shown 
from 7%-in. cypress, and fasten to it a 
half-hexagonal shelf for your lamp to 
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Easily made and yet ornamental is this 
wall lamp, which is suitable for den or 
porch 


rest on. The shelf will also shape the 
lower end of the metal housing. 

One piece of oxidized copper is the 
best to work with. Draw your dia- 
gram on the reverse side and cut out 
the panels with a sharp cold chisel and 
snips. Smooth the raw edges with a 
file. Bend to the shape you desire and 
fasten to the board with round-headed 
screws. 

The top or dome-shaped piece is 
made separately and fitted so that it 
can be lifted off. It has no mica in the 
center panel, as some escape of heat is 
essential. The lighting member is put in 
and taken out through the top opening. 


How to Set a Saw with 
a Board 


ETTING a saw, especially a fine 
one, is usually an awkward opera- 
tion and particularly trying when 
working on the left side and you have 
to hold the saw by its nose with the 





A ripped board will hold the saw to be 
set almost as securely as a saw clamp 


left hand while working the set with 
the right. 

Take a board 6 or 8 in. wide and 2 
ft. long and rip 5 or 6 in. into one end. 
Place the saw into the cut and the 
other end of the board under you on 
the chair or bench where you sit. The 
saw will be held perfectly rigid side- 
ways and can be slid up and down 
easily. There is no trouble setting 





Years of Progress with Fine Tools 


«--cyhen old Dobbin 


zvas the motor.” 


Even in 1880, in the days when old Dobbin was 
the motor, machinists had learned to rely on Star- 
rett Tools for long service and measurements of un- 
varying accuracy. 

So the first automobile factories to beestablished found 


skilled workmen ready to carry out the inventors’ plans— 
with the help of Starrett Tools. 


Starrett Tools are linked inseparably with the marvelous 
growth of the automobile industry.. They have helped to 
make it possible. In the great automobile factories of 
today—in every shop where metal is worked to the closest 
limits of tolerance—skilled mechanics know and prefer 
Starrett Tools. 


The Starrett Catalog No. 22“W” is a useful reference book. 
Write for a free copy. 


THE L. S. STARRETT COMPANY 


The World's Greatest Toolmakers 
Manufacturers of Hack Saws Unexcelled- 








































| Hi. P., 110 volts, 
A. C., 60 cycle, 
single phase, 
1750 8. P.M. 


LARGE QUANTITIES NEW WASHING MACHINE MOTORS 
These are of standard manufacture and carry the hea Sectery guarantee. 

Shipped in original boxes. Complete ss cut. Suite operating Coff, 
Grinders, Cream Seperstors, “Battle Washers. Ait Compressors, 


Small Lathes, Ete 
Mal S80 ash or Money order | Sreait™ ps 7 5 
We will send C.0.D. sub- | Meters 


jeet to full examination. | Generators 
Money Bock Gusrsatec. 






















MANUFACTURER'S DISTRIBUTER 


GHAS. H. JOHNSTON - Box 14 W, E, Pittsburgh, Pa, 

















a saw this way.—HENRY SIMON. 


ASBESTOS 


We are miners and shippers of Crude Asbestos 
in any quantity. We produce all grades at our 
world famous BELL ASBESTOS MINES, in 
Canada. We also card fibres, spin yarns, 
weave cloths, and make all sorts of Asbestos 
products. 

For anything you want ir Asbestos, turn to 
KEASBEY & MATTISON COMPANY 
Dept. S-4. AMBLER, PENNA., U.S. A. 

Owners of the world’s largest Asbestos Mines 














and money-maker ever invented. Saws | needed. 


Patent Applied For 


OTTAWA [OG SAW 


Cuts Down Trees—Saws Logs By Power 


e* i oubesy 


OneMan Saws 40 Cords aDay 


Ata Cost of1 Ve a Gord J | 209 size log at the rate of a foot a minute. 


Does the work of ten men, 
Send today for Big Special Offer and Low | moved from log to log. or cut tocut as any 
Direct Price on the OTTAWA, the One- | wheelbarrow. 4-Cycle Frost Proof En- 
Man Saw, the first made and sold direct | gine has balanced crank shaft—pulls over 
= factory touser, Greatestlaborsaver | 4 H-P. Magneto caneped) no batteries 


As easily 








jever controll- 
Special Clutch of cnavies you 


tostartand stop saw with en- 
seamen Automatic Speed Cuts Down Trees 
Governor, Easy to move, costs Level with Ground 
less to ope rate. Whennot saw- Leaving No 
ing, engine runs pumps, feed Stump. 
















mills and other machinery. Pulley furnished. 
Cash or Easy Payments Shipped direct 
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30 Days Trial No waiting —no delay. Lett 


“for itself as you use it, 
See the OTTAWA at work on your farm once 
and you will never give it up. 
every owner a booster. Out-saws any other on the 
market. Send i today for FREE BOOK and Special Offer. 


r OTTAWA MFG. CO., 1805 Wood St., Ottawa, Kans. 


from factory. 
e 


W Asaw your logsandpay 
10-YEAR GUARANTEE. 











Thousands in use, 















































Special 
Drop-For¢gings 
For All Industries 


ITH four large plants, in 

Brooklynand Buffalo, N.Y., 
Chicago, Ill., and St. Catharines, 
Ont., Canada, we are advanta- 
geously equipped for the manu- 
facture and prompt delivery of 
Special Drop-Forgings for every 
purpose. 


Below are mentioned a few of 
the industries using Williams’ 
Superior Drop-Forgings: 


Agricultural Machinery 
Bookbinders’ Machinery 
Dairy Machinery 
Knitting Machinery 
Laundry Machinery 
Shoe Machinery 

Sugar Machinery 
Textile Machinery 
Tobacco Machinery 
etc., etc., etc. 


We also manufacture and carry in stock 
a large variety of Machinists’ Tools, and 
will be pleased to send, gratis, literature 
on any or all of the following list: 


Wrenches, Wrench Sets, Machinists’ 
Tools, Tool Holders, Pipe Wrenches and 
Vises, Lathe Dogs, Clamps, Caliper 


Gauges, Eye Bolts, Wire Rope Sockets, 
Swivels, Hoist Hooks. 


J. H. WILLIAMS & CO. 


‘The Drop-Forging People” 


BROOKLYN BUFFALO CHICAGO 
7 RicHarps St. 7 Vutcan Str. 1007 W. 120TH Sr. 
St. CATHARINES, ONT., CANADA 



















A Tool to Bind Couplings 
of Hose-Pipes 


HE accompanying illustration 

shows a tool for binding couplings 
of hose-pipes which I made for my own 
use and which any one who has need 
for such a tool may duplicate by fol- 
lowing the directions given. A is a 
hexagonal-head screw, 4 in. long and 
14 in. in diameter, with the threads 
filed off at the end. 

This should fit the socket C, which 
is made of a piece of l4-in. gas-pipe, 
the end of which is filed to a point 
as shown and is grooved to fit the 
binding wire. 

A small piece of iron is B, drilled and 
tapped to fit the screw A. On each 


| side of this nut are drilled small holes 
for the binder wires and on the ends 








Soon your garden hose will need mend- 
ing and recoupling. Provide yourself 
with the right tool 


are holes drilled and tapped for the set 
screws to hold the binder wires while 
the tool is in operation. 

To use the tool, take a piece of hay- 
baling wire and bend it as shown in D, 
wide enough to fit over C, and the ends 
of the binder. The ends of D must be 
long enough to pass around the hose 
and into B, which will then be formed 
as shown in E. 

Now place the wire form over 
the hose, putting the coupling in 
place and attach the tool as shown 
in F. The closed end of the staple 
shown in D should rest in the 
groove of part C. 

The two ends of the staple should be 
fastened in the holes drilled through 
the nut B. B should be brought down 
close to C and the set screws tightened 
in the two wires. Then the screw A 
should be turned until the binder is 
taut, then turned over so as to loop the 
ends over the straight part of D. 

Take off the tool, cut the wires 
at H and hammer them down to a 
clinch. After a little practice you will 
have no difficulty in making your 
couplings tight.—CHARLES F. TAYLOR. 
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Ningers of Steel 


Here’sa lool 
- You'll Use 


Every Day 














A sturdy pair 
of pliers for 
many uses. 
Tool steel; 
heavy enough for a 
hammer; can be used 
as a nut wrench and 
pipe grip. 


Pliers No. 999 


Use it to stretch wire or as 
a hand vise. Great for 
cutting wire. Handles are 
“no pinch” type, scien- 
tifically shaped and are 
Dentyne knurled. 


Retail price for 6% inch 
size, $1.00. 


You can also use 


\R ed. De ore "Ga 


TRAQE MARK. 
Pliers No. 942 









for many odd jobs, from cutting 
and skinning insulated wire to 
pulling out nails and tacks. The 
diagonal cutters are shaped just 
right. Forged from best tool steel; 
no pinch” Dentyne knurled 
handles. 
Retail price, 5 inch size, $1.75, 


Ask your dealer for these tools. If 
he cannot supply you, write us. 


Tool Book on request 


Smith & Hemenway 
Co., Inc. 
264 Broadway New York 






bev sn ktog 


A complete line of tools for pro- 
fessional or amateur mechanic, 
electrician, or motorist. Pliers, 
hack saw frames and blades, 
cold chisels, auger bits, chain 
drills, punch sets, wrench sets, 
glass cutters, lock washers, 
etc., etc. 
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A Simplified Method of Casting Bearing Stock 
By David Baxter 


ITH the advent of the millions 

of automobiles, trucks, and trac- 
tors comes an ever increasing demand 
for bearings and bearing-stock metal. 
For this is one part of machinery in 
general that receives a very great 
gmount of wear, if not in iact the 
greatest amount. Bearings are con- 
tinually wearing out, even on the high 
grade cars and tractors. And as the 
number of these machines increases so 
will the demand for bearings increase. 
Therefore each and every repair 
mechanic should know one or more 
ways to make bearing stock. 

Now, there are several different 
methods employed in molding and 
casting bearing stock, and perhaps one 
is no better than another under certain 
circumstances. But the following 
described process is no doubt the 
simplest, surest way for the average 
mechanic. All of the different sizes of 
bearings or bushing stock can be made 











On the left are the two halves of a 
core-box ; to the right is a pattern 
ready to be used 


this way by merely changing the size 
of the pattern and core. 

All the equipment that is needed can 
be made at home with but trifling ex- 
pense. And the work is of the simplest 
kind. For the sake of clearness let us 
divide the necessary tools and ma- 
terials into distinct groups, with a 
detailed description of each, following 
this with plainly worded instruction 
for using each part in relation to the 
whole method. 


The Pattern 


Perhaps the chief essential is the 
pattern, which consists of a piece of 
wood, preferably white pine, turned in 
a lathe to the desired diameter and 
length. To one end of this cylindrical 
piece of wood is fastened by dowel a 
smaller cylinder, also of wood. The 
diameter of this smaller part should be 
of a size corresponding to the diameter 
of the hole it is desired to make through 
the bushing stock. The larger part is 
called the pattern and the smaller part 
the core-print. 

It is only necessary to have several 
different-size core prints to enable the 
mechanic to cast bushings with differ- 
ent-size holes through them; the 
coweling makes the core-prints de- 


tachable. Also there should be a num- 
ber of different lengths and diameters 
of patterns, although one pattern may 
be used to cast several different lengths 
of bushings. A good coating of shellac 
varnish will make the patterns work 
easier and preserve the wood indefi- 
nitely. An exam- 
ple of a complete 
pattern is shown 
in the center of 
Fig. 3. 

The core-box 
is to the left of 
the pattern in 
Fig. 3, held up- 
right by the me- 
chanic. It con- 
sists of two 
blocks of wood 
approximately a 
foot long, dowel- 
ed and nailed to- 
gether, while a 
hole is bored 
through them 
from endto end, half the hole being 
located in each of the blocks. When 
the hole has been bored, the two halves 
of the core-box areseparated, smoothed, 
and polished. The dowels serve as 
guides in fitting them together when 
making a core. These core-boxes may 
be of a variety 
of sizes and 
lengths to suit 
conditions. <A 
heavy coat of 
shellac now and 
then keeps the 
boxes in good 
condition and 
serves to release 
the core more 
easily. 

On the oppo- 
site side of the pattern in Fig. 3 is 
seen a core ready to be used. These 
cores are made of a mixture of river 
sand, flour, and oil, and are thorough- 
ly dried in an oven. Any cookstove 
may be utilized for drying cores. 

A good mixture for cores is as fol- 
lows: 12 parts river sand, 1 part flour, 
1 part oil (linseed preferred) thor- 
oughly mixed and run through a riddle 
and slightly moistened with water. 


For the Mold-Boxes 


These boxes consist of wooden 
frames 3 or 4 in. deep by 1 ft. wide and 
16 in. long; this excess of size is for the 
purpose of molding several bushings 
at one time. There should be several 
frames at hand for use in making differ- 
ent-length bushings. 

Figure 2 of the accompanying illus- 
trations shows the shape, size, and use 
of the mold-boxes. 

In connection with the mold-boxes 
is used what is termed molding-sand. 
The name is rather misleading to the 
layman since it is a mixture of sand 


111 






<—— VENT WIRE 


Il- CORE SAND 


HALF OF 
CORE BOX 


NANA 


AY 








_—— 


FIG.1 


One half of a core- 
box is here shown 


ADDITIONAL FRAMES" 
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CORE PRINT 











MOLDING 
SAND 


FIRST 
FRAME 


FIG.2 


A vertical section of 
a mold-box 


and clay thoroughly burned before 
using. But in the absence of either or 
both of the ingredients the mechanic 
may use common earth thoroughly 
tempered and baked to remove any 
vegetable matter. 

After drying, the molding-sand 
should be moistened enough to cling 
in a ball when gently squeezed in the 
hand, but not wet enough to be muddy. 
The latter condition will cause the 
bearing metal to bubble when the mold 
is poured, resulting in a spongy worth- 
less bearing. A quantity of molding- 
sand is exhibited in Figs. 4 and 5. If a 
foundry is near, the mechanic may 
solve the molding-sand problem by 
buying a few bucketfuls from the 
foundryman. 


The Necessary Tools 


For making a bushing mold the 
mechanic will need a few hand tools 
such as hammer, shovel, sieve, bucket, 
etc. In addition to the hand tools he 
will, of course, need some equipment 
for melting the metal. If the bushing 
stock is to be cast of babbitt-metal, he 
will need a babbitt-ladle of sufficient 
capacity. He can melt the babbitt on 
a forge. But if the bushing is to be 
cast of brass, he will have to use a 
graphite crucible. The brass may also 
be melted on a forge, if it is especi- 
ally arranged, by building a fire-brick 
furnace around the fire and using 
coke for fuel. 


Making the Core 


The mechanic need not make the 
core first, but it is probably most con- 
venient to do so. Mix sand in the pro- 
portions already prescribed. Do not 
get it wet enough to be sticky, but add 
the water in small quantities until the 

















A mold with the frame removed, showe 
ing the core in position for casting. In 
front is a pile of molding-sand 


mixture is only moist enough to hang 
together well. Then clamp the box 
halves together with common screw 
clamps and stand it on end upon a 
smooth bench. Next stand a heavy 
wire in the center box and put a few 
handfuls of the core-sand around it. 
Tamp this down firmly with a rod of 








































































sufficient size to work easily. Tamp 
regularly and evenly around the wire. 
Then add another quantity of sand 
and tamp it around the wire. Then 
keep adding sand until the box is 
tamped sufficiently full to make the 
desired length of core. Then draw the 
wire out of the sand with a twisting 
movement, which should leave a 
smooth hole through the packed, sand. 

This hole is for the purpose of allow- 
ing the core-gas to escape from the 
core while it is baking and when the 
molten metal is being poured around 
it; it is called a vent-hole and should 
be open the full length of the core. 
Figure 1 shows a cross-section of the 
core with the wire partly withdrawn. 

Next the core is removed from the 
box and baked. 


desired height is made. Do not ram 
too hard and do not have the sand too 
wet. When the last frame is filled and 
leveled, drip a small quantity of water 
around the pattern to prevent the sand 
from crumbling. Then rap the pattern 
sidewise in all directions and pull it 
slowly out of the mold, using a screw 
if necessary. Rap the pattern a little 
as it is drawn out. The mold is then 
ready for the core. 


The Core Is Set 


The core, which should now be 
baked and cooled enough to handle, is 
cut the proper length. This length is 
estimated by measuring the pattern 
and adding the length of the core-print 

plus an inch or so 





To do this one half 
of the boxisslowly te 
tilted over an iron 
plate until thecore 
rolls gently out 
upon the plate. 
The plate with the 
core upon it is 
placed in an oven 
and baked until it 
is a dark brown, 
almost. black. 
The core-box 
should be rapped 
smartly with the 











for securing the 
top of the core in 
the mold. The 
lower end of the 
core should be 
coned a little to 
make it slip into 
the core - print 
mold easily and 
snugly. The coned 
end of the core is 
then lowered into 
the mold cavity 
until it will center 
itself. It is press- 








tamping-rod_ be- 
fore taking off the 
clamp and_ half 
the box, to pre- 
vent the wet core 
from adhering to the form. It will pay 
the amateur to handle the core with 
great caution while removing it from 
the mold and transferring it to the 
oven. Although defects in the core 
are not always of serious importance, 
they may, sometimes, cause the failure 
of a casting. The crumbling of the 
sand in the vent-hole may block it and 
lead to a disruption of the casting by 
the expanding core-gases. 


How te Make the Mold 


While the core is baking the mold 
may be made. First place one of the 
frames upon the floor and fill it with 
moist molding-sand. Press the sand 
down firmly or tamp it down with the 
shovel-handle; then strike it off level 
with the top of the frame. Then place 
the pattern upon the leveled sand and 
drive the core-print down into the sand 
with the fist until the bottom end of 
the pattern is even with the leveled 
sand, being sure to have the pattern 
standing vertically. That is the first 
step of the molding process and is 
illustrated in cross-section by Fig. 2. 

Then another frame is placed around 
the upright pattern and filled with 
sand, which is also rammed firmly with 
the shovel-handle or other convenient 
tool. This sand, as well as the follow- 
ing layers, should be run through a 
large-mesh sieve. A third and fourth 
frame are rammed in in the same 
manner until a bushing-mold of the 


The complete mold, inclosed in its 
frame, with the core held in position 
by a weighted strip of wood, ready for 
pouring 


ed down firmly to 
be sure no metal 
gets beneath it to 
enter the vent and 
choke up the gas 
exit. Figure 4 shows a mold with the 
frames removed and the side shaved 
off to permit a view of the core in place. 

Figure 5 shows how the top of the 
core is secured in the mold to prevent 
it from shifting sidewise, also to keep 
it from floating when the molten metal 
is poured around it. This is accom- 
plished by placing a flat bar on top of 
the core and weighting it down upona 
couple of wedges. This flat bar should 
not seal the upper end of the hole, nor 
should it be so wide as to prevent pour- 
ing the molten metal into the mold. 


Pouring the Mold 


The molten metal should be poured 
gently into the mold cavity around the 
core, gently at first to prevent splash- 
ing and faster as the cavity fills, being 
careful not to splash any over the top 
end of the vent-hole. The mold should 
be filled an inch or so more than is 
really needed in order to take care of 
the shrinkage. 

After pouring, the mold is allowed 
to stand long enough for the molten 
metal to congeal, then the frames are 
removed one at a time and the burned 
molding-sand is carefully torn apart. 
The bushing is then removed from 
the mold and the sand is remoistened 
ready for another mold. It may be 
used over and over again as long as 
it lasts. But it is of little avail to 
try to save the core-sand out»of the 
bearing-stock casting. 
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Use a Template for Makine 
Keys and Avoid Expense 


OME time ago it became necessary 
for me to make a considerable 
number of flat keys all fitting the same 
lock. The number was not great 
enough to warrant making a blanking 
die. To expe- 
dite the work I 
used a method 
of my own. 
Taking a 
piece of flat 
tool steel of the 
same thickness 
as that of the 
keys, I care- 
fully filed the 
pattern until it worked the lock 
smoothly. Then I hardened the steel 
pattern and drew its temper just 
enough to prevent it from breaking 
under the strain. The blanks were 
then taken one at the time and filed to 
correspond with the outline of the tem- 
plate. After they were finished, they 
showed scarcely any variation and 
worked perfectly. The template would 
have lasted long enough to make sey- 
eral hundred more keys.—A. DANE. 








From a hardened 


steel pattern a 
number of keys 
can be made 


An Ornamental Rack for 
Cups and Plates 


OU may make a neat plate-rack 

by following the description given 
below. The four corner posts are 
similar in shape and size. They are 
7¢ in. thick, 18 in. long, 31% in. wide at 
top, and 214 in. wide at bottom. Make 
them out of yellow pine, and smooth 
with fine sandpaper. 

The shelves are nicely squared 
pieces of yellow pine 26 in. long and 
% in. thick. The highest is 4 in. 
wide, the middle one 3 in. wide, and 















































om FOR CUPS 


The cup-and-plate rack here illustrated 
will provide a place for your china 


the lowest 2 in. wide. The inside 
corners of the lowest post are notched 
to admit the uprights. The fastening 
is done with finishing nails and screws. 

Grooves are gouged out along the 
length of the second and _ lowest 
shelves to admit the edges of the stand- 
ing plates. Two rails, 231% in. long 
114 in. wide, and 14 in. thick, ar 
screwed to the face of the outer posts 
to keep the plates from falling out 
Brass hooks, for hanging cups, aré 
screwed to the low shelf. 

The finished article is held to the 
wall by round-headed screws. 
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| Rachmaninoff himself | 
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: chose the Victor | 
Mishkia | 
0% Rachmaninoff knows music. Knows | 
a - | “how to compose it, how to play it— | 
at fl a. and how it should be reproduced. | 
mn It is significant that the great com- | 
| poser-pianist in the light of previous | 
“— experience has chosen to associate | 
ow himself with the other famous artists 


i | of the world who make records for 
oe oe the Victor. | 

» Hear Rachmaninoff’s Victor Record 
of Mendelssohn’s ‘‘Spinning Song” | 
played on the Victrola and you hear | 
the great pianist exactly as he wishes | 
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| es you to hear his own work. | 
F This trademark and _the trademarked Victrolas $25 to $1500. New —— | 
i ask wale aka MO Lackonmmelahel a d i at — 
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* THE MOST COMPLETE GENERAL BIRD-BOOK EVER PUBLISHED.” 


Cypress saBade 
Nae Birds, 


~~” 
“ha 






















































, = Bird Lovers—One and All 


FF -aevs AND GIRLS, fathers and 
mothers, here’s good news. Another 
big edition of Volume 42 of the world-famous 
Cypress Pocket Library — 


“Good Bungalows for 


Good Birds” 


is ready for distribution! FREE! Now all 
you bird lovers can get busy building new 
homes for our little friends—with 


Rent Free for Good Birds 


provided you act promptly and send TODAY 
for your copy of this great 284-page book. 
‘But you’ll have to make sure about it. The 
edition is limited. 


This Is What You Get in 
Cypress Volume 42: 


284 pages of authoritative Bird Lore — both 
practical and sentimental. (Very practical 
and healthily sentimental.) 


ALSO BIG DOUBLE SUPPLEMENT WITH 20 BEAUTI- 
FUL, ORIGINAL AND CORRECT DESIGNS OF BIRD 
HOUSES, ALL MADE BY ARTISTS WHO KNOW WHAT 
BIRDS WANT, AND LOVE THEM; 20 FULL-SIZE 
WORKING PLANS WITH COMPLETE SPECIFICA- 
TIONS; EXTRA ART SUPPLEMENT IN & COLORS—12x 
29 INCHES; 3 PORTRAITS OF AUDUBON IN COLORS, 
SUITABLE FOR FRAMING; ALSO PICTURES OF HIS 
HOME AND OF THE STATUE:ERECTED TO HIS 

~ MEMORY; PICTURES OF & BIRDS IN NAT- 

URAL COLORS, AND 180 CORRECT PEN POR- 
} TRAITS OF OTHER BIRDS, WITH THEIR CALLS. 





\ Happy hours ahead of you 7f you get busy and 

\ send for volume 42. But “procrastinators” 
may be out of luck! The edition ts limited, so 

make sure of YOURS. Write TODAY. 


Southern Cypress Manufacturers’ Association 


1249 Perdido Bidg., New Orleans, La.,or 
1249 Heard Bidg., Jacksonville, Fla. 
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Important to Readers 


Owing to the paper short- 
age, the number of printed 
copies of POPULAR SCIENCE 
MONTHLY is limited. To 
insure getting your maga- 
zine regularly, you should 
place a standing order with 
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us your yearly subscription 
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